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GRINDING BEARING CONES ,. CRANKSHAFT GRINDING wit emu 


micro-centric grinder. Since using Texaco Cleartex Oil sion of Texaco Soluble Oil as coolant. Fine results in 
as both grinding oil and machine lubricant, operator finish, rust prevention, emulsion stability and cleanliness 
reports he can get twice as many pieces with better finish. reported. 


Better finish 
Fewer dressings... 


Lower costs... 


THREAD GRINDING is a one-pass opera- 


, tion here, using a multi-rib diamond dress wheel and 
Shown are three typical examples (names on Texaco Grindtex Oil 411. Excellent wheel performance, 


request) of the better grinding that results when highly accurate thread form, fine finish, long oil life and 
low operating cost are benefits reported. 


the Texaco grinding fluid recommended by Texaco 
Lubrication Engineering Service is used. 


There is a complete line of Texaco Cutting, 
Grinding and Soluble Oils to help you do all your 
machining better, faster and at lower cost. A Texaco Texaco Distributing Plants in the 48 States, or 
Lubrication Engineer will gladly recommend the write: 


proper ones for your jobs. The Texas Company, 135 East 42nd Street, 


Just call the nearest of the more than 2,000 New York 17,N Y. 


(Oz 
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Fully Automated Cincinnati 


Grinds 130 automotive 


cc 


INCI 


Oval skirt diameter is ground on 130 
pistons per hour, on this Cincinnati® 
Fitmatic Automatic Centertype Grinding 
Machine. Close-up shown below. 
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Only the word is new. At Cincinnati, automation 
to the degree required by production specifica- 
tions has been our principal engineering service 
work for over 30 years. The machine illustrated 
here is one of several CINCINNATI® FiILMATIC Plain 
Hydraulic Grinders developed to automatically 
grind the oval skirt diameter on automotive 
pistons. If desired, the entire operation proceeds 
automatically, from loading to sizing and wheel 
dressing. From this machine, the parts are auto- 
matically conveyed to the next unit. There's 
never a delay in production, for CINCINNATI 
FILMATIC grinding wheel spindle bearings, imag- 
inative engineering service, and the industry's 
widest variety of centertype and centerless grind- 
ing machines is a team that just can't be beat 
anywhere. Be sure to consult Cincinnati for your 
next precision production equipment. You'll save 


money by doing so. 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO 


INCINNATE 


CENTERTYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES @ MICRO-CENTRIC GRINDING MACHINES 
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For accurate, economical production 
on your centerless grinding machines... 


CORTLAND CENTERLESS GRINDING WHEELS 


Centerless grinding is one of the important factors enabling “the 
wheels of industry” to turn smoothly. Shafts, bearing races, 
rollers, rods, pins, etc. are ground to exacting tolerances when 


wheels are right for the job. 
You’ll find wheel-making at its best in Cortland Centerless 


Made to Order Grinding Wheels. They hold shape, yet cut freely for rapid and 
Here at Cortland, this phrase accurate production with minimum dressing. 
ccianke Wie ati. You can secure Cortland Grinding Wheels in the exact combina- 
lems because our engineers con tion of abrasive grade and structure for the material to be ground, 
nd ways 1 see en eae e stock to be removed, finish required and tolerances specified. 
problem solved means a cus- . . : 
tomer satisfied. And once your Cortland wheel specification has been established, 
May we help you? you can reorder with perfect assurance that each succeeding lot will 
be exactly like those which have given you such satisfactory 
performance. 


Popular sizes — 20 x 4 x 12, 20 x 6 x 12 and 24 x 6 x 12 —in 
standard markings are carried in stock. Other gradings and/or 
sizes can be produced quickly to order in regular “A” or “FA” 
Oxaluma (aluminum oxide) or ‘“‘C” Carbora (silicon carbide) in 
either vitrified or resinoid bond. 


o 


- @RI[AND CORTLAND GRINDING WHEELS CORP. 
: Chester, Massachusetts 
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Maintenance contributes to Pan American World 


Airways System’s excellent reputation for safety 
and dependability. 

At the Latin American Division Overhaul Base 
in Miami, Fla., Pan American has been using a 
Rivett Model 1024 Internal and Universal Grinder 
on small hole work for 3% years. 

Pan Am states: “The Rivett Grinder is in oper- 


ation during two eight-hour shifts per day, five days 


= 


iF 
# 


} 
| 


Megneto Secring Suppe:  - & 
sice le 1.5749" Ge. Tole t » plus 
Z 0.0003", minus 0.0000 . 
Rivet? Model 1024 internal and Uni-- : 


Grinder. Dovbie-end wheetheo 

3 180 for quick conversion. Hole 
external to 12 Collets mow: 
in werkheod sping 


per week. The only service has been lubrication and 
replacement belts. It is considered the most accurate 
and productive universal grinder in the shop. We have 
another machine on order.”” 

This testimony to Rivett accuracy and produc- 
tivity has company in similar statements by other 
Rivett users. Write for Bulletin 1024B and get the 
details of how Rivett can improve your toolroom 


and small lot grinding. 


RIVETT LATHE & GRINDER. INC.. BRIGHTON 35. BOSTON, MASS. 


Rivett Lathe & Grinder, Inc. 
Dept. GF5 Brighton 35, Boston, Mass. 


Send Free 12-page Catalog 10248 


A Symbol of Accuracy in 


ee RIVEst mearoning Gr 


Company . a 


City ae tate — 
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HOUGHTO-GRIND 


Oil-Free Chemical Grinding Compound Prevents Wheel Loading, Fights Rust 


Houghto-Grind keeps finishes free from grinding cracks and burns 
caused by wheel loading because Houghto-Grind’s high detergent 
action keeps grinding wheels clean. Freshly ground surfaces won't 
rust because they are protected by Houghto-Grind’s corrosion inhib- 
iting properties. With Houghto-Grind, the operator can see the work 
100 percent of the time. This fluid is absolutely transparent, enabling 
close and continuous observation when grinding to exact tolerances. 

Easy to use, Houghto-Grind mixes with water at room temperature, 
providing a long-lasting, non-foaming, permanently stable solution. 
Because there is no oil in it, there is no disposal problem. It will not 
pollute streams or rivers. Even in periods of prolonged use, Houghto- 
Grind is free from rancidity or unpleasant odors. A special germicide 
retards the growth of living organisms that might cause poor health 
and safety conditions. 

Your Houghton man will gladly give you complete details about 
how you can take profitable advantage of Houghto-Grind’s efficiency, 
economy, transparency and rust-preventing properties. Call him 
today, or write E. F. Houghton and Company, 303 W. Lehigh Avenue, 
Philadelphia 33, Pa. 


. +. product of ... 


HOUGHTO-GRIND 


Ready to give you 
on-the-job service... 
HOUGHTON PRODUCTS FOR THE STEEL INDUSTRY + Hydraulic Fluids - Rust Preventives + Grinding 
Compounds + Special Purpose Lubricants + Heat Treating Materials - Cutting Oils and Bases + Leather and 


Synthetic Rubber Packings + Pickling Inhibitors 
Circle No. 204 on postpaid card 
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Letters to 
the 
Editor | 


Chip Breaker in Drill Bushing 


In your February, 1956 issue on page 
47 you showed a chip breaker idea that 
looks good enough for us to try. Would 
it be possible to have more detailed in- 
formation... . 

Harding Van Schaack, 
Methods Development Eng., 
Trackson Co. 


In the February 1956 issue of your 
magazine there is an article by Mr. 
H. J. Gerber on grinding a chip breaker 

| on bottom of drill bushing. 

We are very much interested in this 
| article and would like more informa- 
tion if possible. cee 


J. M. Buckley 
United Shoe Machinery Corp. 


| Editor’s note: We asked Mr. Gerber to 
| clarify the explanation given in the 
| February issue. He very kindly obliged 
with the reply and photo reprinted be- 


low. 


“. . . the enclosed photograph illus- 
trates the chip breaker ground into the 
drill bushing. 


This particular bushing has been re- 
ground several times and therefore the 
groove is larger than it originally was. 
The effective side of the bushing slot 
is cut in almost vertically and raked 
away from the hole in the bushing. 
(giving a positive rake to the cutting 
edge.— Ed.) 


I have not done any experimenting 
to determine the most efficient angles 
or form but have simply ground these 

slots freehand using a dish wheel on 
| the tool and cutter grinding machine.” 

H. J. Gerber, Assistant Prag. « 
Oklahoma Institute of Tech. 
Stillwater, Oklahoma 
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Those “able hands” 
when working with grinding wheels produced by Electro. 


in your plant can better serve you 


Able Hands soon discover that Electro provides grind- 
ing wheels which are unusually effective. These wheels 
are increasingly superior because of formulations which 
are created by capable technicians for each of your 
individual grinding applications. 

Electro manufactures all types of vitrified and resin 
bonded grinding wheels. Experienced field representa- 
tives, located in all industrial areas, will be pleased to 
make specific wheel recommendations for your “able 
hands.” 


a 
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Only 
Cutter Grinder 
in the 
WORLD 


Clearance Angle Scale — < 
angles are read directly from a gradu. 
ated scale on wheel spindle assembly 


curate radius is mechanically dressed 
on the grinding wheel,.in correct re 
lationship to self- registering tooth rests 


Specifically designed for sharpening the small 
cutters that are so difficult to grind on large ig 
machines, CENTRA-POINT is fully described (JE / 

in Bulletin M56. a “en 
ond swivel movements is accomplished 
by indicating the reference surfaces. 


CENTRA-POINT DIVISION 
William H. Field Co., Inc.,.331 Dorchester Ave., Boston 27, Mass. | 


Please send a copy of the new CENTRA-POINT Data Sheet. 


Name Title 


| 

| 

(Please Print) | 

Company | 
l 

| 

| 


Address 


Zone State 
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Centerless Grinding 


Will you kindly let us know whether 
reprints of the five-part series on Center- 
less Grinding are available and, if so, 
we would like to know the cost of 
these. 

W. A. McCune 


General Sales Manager 
Norton Co. of Canada, Ltd. 


We are very much interested in an 
article in the March 1956 issue of 
GRINDING & FINISHING. This ar- 
ticle is entitled Centerless Grinding— 
Part 5, Causes and Cures of Faulty 
Grinding, Coolants, Truing and Dress- 
ing Wheels. 

If you have any reprints of this 
article, it would be appreciated if you 
would send two copies to the attention 
of the writer. 

M. C. Roberts 

Asst. Plant Engineer 

Crosley & Bendix Home Appliances 
Div. 

Avco Mfg. Corp. 

We have the March and February 
issues of your GRINDING & FINISH 
ING and have been very much inter- 
ested in the article on Centerless Grind- 
ing running for the past five months. 
Although several of our foremen re- 
ceive this magazine monthly without 
charge, we are unable to put our hands 
on the January, December, or Nov- 
ember issues. 

Can you mail us several reprints of 
just this article, or, if not available, one 
copy each of the January, December, 
and November issues. 

C. C. Fletcher 
Purchasing Agent 
Worcester Pressed Steel Co. 


I am a production foreman in an 
industrial plant, and wish to get re 
prints of the articles in your magazine 
on Centerless Grinding. 

Will you please inform me how | 
may obtain these reprints? 

Charles R. Lambert 


Centerless Grinding Reprints are 
now available at 35 cents a copy. 


Cut-off and Flex Wheels 

Please send me five copies of the 
article entitled “Are You Getting Your 
Money’s Worth from Your Abrasive 
Cut-off Wheels?,” which appeared in 
the March 1956 issue of GRINDING 
& FINISHING. If there is a charge 
for this material, please let me know. 

Edwin G. Chapman 


Plant Superintendent 
Misco Precision Casting Co. 


There are two articles which ap- 
peared in the March issue of GRIND- 
ING & FINISHING, that we feel are 
good reference articles and would be 
useful to our salesmen. If it is possible 
we would like to obtain 75 reprints 
of each of the articles. 
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The two articles are: The New Flex 
Wheels, by Jack Kenyon; and Are You 
Getting Your Money's Worth from 
Your Abrasive Cut-off Wheels? 


Gene H. Fischer 
Products Div. Advertising 


Cincinnati Milling Products Div. 


I would appreciate an extra copy of 
each of the articles entitled, “New Flex 
Wheels,” by Jack Kenyon, and “Are 
You Getting Your Money's Worth 
from Your Abrasive Cut-off Wheels?” 
by John A. Mueller if this ts possible. 

I found both these articles very in 
teresting and would appreciate a sepa- 
rate copy of each for my personal files. 

R. H. Merritt 

Abrasive Division 

Norton Co. 
Reprints are available on the Abrasive 
Cut-off Wheels article but as yet the 
Flex Wheels story has not been re- 
printed. 


Our problem is the pointing of ends 
of hardened MB spring steel wire which 
we have been pointing by a hand grind- 
ing process. Our production is expand- 
ing and shortly this manual system will 
not be sufficient to meet our needs, plus 
the fact that an objectionable burr is 
frequently produced on the tip of the 
piece. 

Therefore we are interested in ob- 
taining a semi-automatic system for 
pointing the pins. That is, a unit which 
may be hand fed but the grinding and 
deburring will be done automatically. A 
production rate of 1,000 pieces per hour 
or greater is desired. The ends are not 
ground to a close tolerance. The length 
of the pin is 3” plus or minus 1/16”. 
Material can be ground either before or 
after it is hardened. 

If you know of a unit which would 
meet the above specifications we would 
greatly appreciate you forwarding the 
manufacturer's name. If a standard unit 
is not available, a special one might be 
designed if you would forward the 
name of the designer so that we might 
contact him. 

J. R. Herzog 
Smethport Specialty Co. 

Anyone having any information that 
would be helpful to Mr. Herzog would 
be greatly appreciated. 


Likes G & F 


May we state that each and 
everyone of us who are recipients of 
this magazine sincerely believe that not 
only is it very beneficial from the 
standpoint of articles . . . but also 
it is very appropriate for our type of 
products. We know from reports re- 
ceived that it is reaching the persons 
who use our products. 

G. E. Westerholm 


Director of Sales 
Cortland Grinding Wheels Corp. 
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NEVER LOADS THE WHEELS 


K-7 solutions do not load work wheels, and this important ad- 
vantage means (1) fewer dressings, (2) longer wheel life and 
(3) a true ground finish (rather than a burnished or smeared 
finish). In addition, with K-7 (because it does not load) you can 
often use a harder (1-2 grades) and finer (10-20 points) grit 
wheel, resulting in better work at lower cost. 


Investigate K-7 for use in grinding all steels, cast 
and malleable irons, titanium, carbon, rubber, ceramics and plas- 
tics. (Not recommended for non-ferrous metals.) It is an all-chem- 
ical water soluble liquid concentrate, transparent and colorless 
in solution. It is non-foaming and runs absolutely flat under all 


conditions. Low pH (alkalinity) makes it easy on the skin. 


Send for details. 
7 ee 
9 al 


CONCENTRATION TEST KIT P 
With this pocket size Concentration , 
Test Kit K-7 users can check the 
concentration of the solution right 
at the machine. Only takes a 


minute or two, 


F.E. ANDERSON OIL COMPANY INC. 


BOX 218, PORTLAND, CONNECTICUT 
ER PRODUCTS FO 


TER METALWORKIN 
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GENERAL INDUSTRIAL 


Diamond Products 


Constantly increased 
sales of our prod- 
ucts are the best 
testimony of 

their quality. 


tools, 
hones, 
wheels, 
powder, 
loose diamonds 


Write for our detailed 


Catalog No. 6. 


‘Honesty, Integrity and Service is our Motto” 


Gener al Undustrial Diamond Co, Yne. 


Algonquin 4-8025 Algonquin 4-8071 


611-21 BROADWAY NEW YORK 12, N. Y. 
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Standard Data 


In the introduction to your series of 
articles on Standard Data for Grind- 
ing Machines by E. A. Cyrol, you men- 
tion an article or book written by the 
same author on “Standard Data for 
Turret Lathes.” 

We have found this series on grind- 
ing very interesting, and we would like 
to obtain copies of the Data for Turret 
Lathes. Do you know where this article 
can be obtained, or could you give us 
the address of Mr. Cyrol so we could 
write him directly. 

J. P. Fisher 
Supervisor, Time Standards 
Dominion Engineering Wks. 

We suggest you write directly to Mr. 
Cyrol, whose address is: E. A. Cyrol 
& Co., 120 S. LaSalle St., Chicago 3, Ill. 


Electrical Discharge Machining 

We are looking for suitable equip- 
ment to machine hard metals using 
method of submerged electro-discharge 
and vibration. We are also interested 
in the devices for removing broken 
taps and drills, which would operate 
on similar principle. 

We would appreciate it at you would 
be kind enough to send us a list of 
manufacturers of such machines. 

J. Kossowski 
Precision Methods and 
Machines, Inc. 

Information Sent. 

\ppearing in your January, 1956 
edition of GRINDING & FINISH- 
ING, is an article by H. V. Harding, 
titled “Electrical Discharge Machining”. 
We would very much appreciate a copy 
of this article, if it is possible. 

Ralph N. Tozer 
Sales Engineer 
Production Broaching Corp. 


Tear Sheets Sent. 


Smoothness Standards 

We have been receiving your publi- 
cation for the last year and have found 
it very interesting. 

We think you would be in a good 
position to tell us, or furnish us, a 
standard marking for drawings, as to 
grades of grind or lap finishes. (Micro 
inches or grind numbers. ) 

We have had apparatus with parts 
to be ground or lapped and would like 
some standard of smoothness. 

E. L. Sinclair 
Socony Mobil Oil Co., Inc. 

We recommend two very good books 
on the subject and suggest you write 
to the following and ask for a copy. 

“How to Specify Surface Rough- 
ness” booklet available from Micro- 
metrical Mfg. Co., Ann Arbor, Mich., 
and “The Grinding Wheel” available 
from The Grinding Wheel Institute, 
2130 Keith Bldg., Cleveland 15, O. 
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MODEL 618H convenient finger-tip level 
controls for all operations make this grinder 
the favorite of the toolroom for the finest 
tool and die grinding. Accessories, includ- 
ing Cool-Grind or wet grinding attach- 
ments, magnetic chucks and form dressers 
give extreme versatility for all operations. 


ee - 


peel ch Ne 


a Reid Brothers a 


MODEL 618VL designed for precision grinding to Feate cuainny af 
the finest tolerances with node akon finish catenin 
. . « tugged construction and painstaking finishing 
give true dependability for continuous operation 
with minimum maintenance. Features power feed 
table with traverse speed variable from 12 to 35 
feet per minute. 


SPECIFICATIONS 


CAPACITY: 6" wide, 18" long, 
17'/4," high from spindle 
center to table. 

WORKTABLE: 51" x 8" overall. 

FEED RANGE: Elevating hand 
wheel (r.) graduated to 
.0005" (optional, vernier to 
.0001"'); cross feed to .001"’; 
power cross feed adjustable 
006" to .100"° at either or 
both ends of table reverse. 

GRINDING HEAD: with 3” 
opening for standard | h.p. 
cartridge type motorized 
spindle. Wheel size: 7" x 
V2" x 14" 

FLOOR SPACE: 71" x 43!/," 

WEIGHT: 2100 Ibs. net 


Write for Bulletin 618-18 
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. new fillcal 


Mage Choc OTORIZED ROTARY TABLE. 


for lapping 
and grinding 


FASTER (not an index table) 
circular precision grinding! \ 


Now with this table and with less 

effort you assure highest stand- 

ards of accuracy, flatness, finish 

and close tolerances. At the same —=a 
time you eliminate slow and With Lapping Plate 
complicated tool setups. You cut 

grinding time greatly by using 

only cross feed while the table is For example, Vulcan’s Rotary Table can be used in connec- 
rotating at infinite speeds be- tion with a sine plate or angle fixture. The dressing of large 
tween 40 and 100 RPM. expensive external wheels for side grinding is therefore elim- 
inated. If you wish we can provide permanent magnetic 
chucks designed for use with our table, both 6” and 10” in 
diameter. 


Vulcan’s Rotary Table is an air operated, self contained unit, 
portable between bench or machine. A precision center hole 
for locating and tapped holes in the table for clamping pro- 
vides easy setup. Circular surface grinder applications are 
many and varied — grind flanged studs or bushings — bear- 
ing spacers — forming rolls — cutters — convex or concave 
surfaces — punches or dies (radius or angle). 


Lapping? Yes—and in micro inches. For the 6” and 10” 
table, lapping plates of 12” and 16” are provided. Perfect for 
lapping valve plates, gages, bearing spacers and for carbide 
lapping using diamond powder. Write for circular. 


—$—$—_ - _ 


Major Vulcan Services 
Engineering, Processing, Designing and Building . . . Special Tools. . . 


Dies . . . Special Machines . . . Vulcamatic Transfer Machines .. . 
Automation . . . including the Vulcan Hydraulics that Form, Pierce, 
Assemble and size. Vulcanaire Jig Grinders . . . Motorized Rotary 
Tables . . . Plastic Tooling. 

Work clamped to motorized VULCAN TOOL CO 

table, mounted on sine plate. si 

Surface grinder application. 744 LORAIN STREET . DAYTON 10, OHIO 
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Grinderscope 


NEWS AND VIEWS ABOUT WAYS TO CUT COSTS WITH MACHINES AND METHODS 
FROM BESLY-WELLES CORPORATION, SO. BELOIT, ILLINOIS 


Tt on 
a 


og 


After the backs have been ground on a Besly No. 226 Single Spindle Grinder, a conveyor in the cleaning 
room of The Crane Co., Chattanooga, keeps bath tubs rolling through for finish trim-grinding on both ends 


simultaneously on a Besly No. 626 Double Horizontal Spindle Grinder. 


" > , 


— 


42” Besly-Titan abrasive discs, on both ma- 
chines, grind to a tolerance of + .010” for 
Squareness and flatness. 


Finishing Fixtures 30% Faster with Besly Grinders 


at half the cost and half the waste! 


One of the largest plumbing 
fixture manufacturing plants in 
the world, The Crane Co., Chat- 
tanooga Division, installed two 
Besly Grinders, in November 
1954, for finish-grinding tubs, 
sinks and lavatories. One of these 
machines was the Besly No. 
626 Double Horizontal Spindle 
Grinder, shown above. The other 
was the Besly No. 226 Single 
Spindle Grinder, shown on the 
next page. 


Under the present production 
process, all fixtures come from 
the sand blast cleaning operation, 
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pass through the grinding and 
go on to the enameling process 
by means of conveyor systems. 
After cleaning, they are all 
placed on the conveyor leading 
to the No. 226 Grinder. Sinks and 
lavatories require grinding on the 
back only. These pass through 
the No. 226 machine but by-pass 
the No. 626 machine. Tubs are 
ground on the back by the No. 
226 unit and are transferred to a 
second conveyor at right angles 
to the first. This carries them 
through the No. 626 machine for 
the grinding of both ends simul- 
taneously. The heads of this ma- 


GRINDING and FINISHING 


chine automatically position 
themselves to accommodate right 
hand, left hand, or various 
lengths of tubs at random. 


Prior to the installation of 
these modern Besly Grinders, the 
job was done with cumbersome 
swing-frame units. It was very 
hard work which required a six- 
man team to accomplish. At that 
time, these units merely snag 
ground the fins and gates of the 
lengths with no particular at- 
tention paid to squareness or 
flatness. Then, the Besly 


continued next page 
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Grinderscope 


News and Views About Ways to Cut Costs with Machines and Methods 
from Besly-Welles Corporation, So. Beloit, Illinois. 


After sand blasting, tubs are 


Tubs pass through the No. 626 Grinder at the rate of 120 per hour. The conveyor carries them on to 


the enameling process. 


guided through the No. 226 machine for back grinding. They are then 
transferred to the cogveyor leading to the No. 626 machine for slusiensene ond ny 


~ 
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Finishing Fixtures 30% 
Faster - (continued) 


Grinders were suggested for this 
work. 


After tests proving their ability 
to do a better, more accurate job, 
the Besly Grinders were set up 
in the cleaning room of the plant. 
Since their installation produc- 
tion has been increased from 
84.4 pieces to 120 pieces per hour 
—a jump of nearly 30°. 


Three men now handle the 
grinding whereas it formerly re- 
quired six—releasing three men 
for other production. These 
grinding operators receive the 
same pay but have considerably 
easier and safer working condi 
tions. 


With one pass through the 
Grinders, 4” of material is re- 
moved. Tolerances of +.010” for 
squareness and flatness are now 
achieved which provide The 
Crane Co. with additional sell- 
ing advantages. Waste is cut 
50°7, as well. 


Two Besly-Titan 42” abrasive 
discs are used on the No. 626 
machine and one on the No. 226 
machine to provide complete 
unit-grinding in one pass. These 
grinding wheels have a life ex- 
pectancy of 16,090 pieces with 
no dressing required. 


Because of the 50‘. savings in 
labor and reduced waste, addi 
tional savings in abrasive equip- 
ment, plus the 30°. increase in 
production—costs of this grind- 
ing operation for The Crane Co. 
were cut 50‘:. 


It would pay you to get the 
facts on how Besly can save you 
time and money on your work. A 
bulletin describing the complete 
line of Besly Grinders for abra- 
sive discs from 12” to 72” is 
available on request. 


SEND COUPON ON BACK PAGE 
FOR FREE BULLETIN NO. 200 


oe aan ag ee ae rr oo an 
pe ae, ee” y a i, dy ee a i ee oF sa ae Lx - , 
ae wos me = boas | , owris 5 : - ee eee eS es a j aa is ee a, . 
E a a 9 aire er ; aoe ‘ i 
ae th Wee oe fe io aa = a on oy ee, 
me a as oes ei ii. me ye SS Fe on 
3 i. - ie ee oS fF , 
é ys a a lS a J o gen fe aes a = ee 2 Ths te ee. 
| er, |. ee ee ee 
: “ 6 i 7 ry = - 3 RE egg Ae ie ee 
i , : te. = heen ag” tees a Be ae is cer. ae ag 
-~ Pe a i Treg : ‘pe ae a é 
ine Rae i ie Be Fas ‘ ie ; 7 a os 
. ad a & ig ill x “_ F s = ‘. x a of be P 
: ‘ + al VC - Ae a, a. 
at . ‘ — J ; at) - 4 es toc ae — 
‘a ‘ Th : ee % : 
| x ——— as 
* ' . > : #, , 2 Ds ; a 4 
ee \ (ae sae > 
4 a . Sees are os 
‘ id ° 4 = ~ du ® “ a im 
: : A, ay . 
me eee ] ; — od 
ia ‘aii 
A ee Bie ad ; = 
4 eae at * : ied " 
Maton ne ‘ 
: : ow. oe : “ é . j . 
—- i } 
ce ee © : ‘ 
 S a ag ; eee es jj] 
_ - — . ae : 
7 g i ke 
‘ oe s ; nate a ; 
| a. te + a 
. ' + - . ae = r , : - 
; - i J ”% N | a 
a = = 
i , i - 
¥ 2 e ‘ " 6 : 
‘ r) : “ ° ‘ - fale ; 7 
‘e at ye <a) \> 3 i i: c as 
. me . ee ‘ > Ses ef 
| : AP a4 1) ie Was 
= t. > ie > ° 
a ~ . _* . = me 
y . ~ * — we 
‘ \. a a 
’ 4 : © » 
a *. ‘ ~ 
oe 2 a » 
; sas _ a ed a 
ute = 7 ied ¥ Ry pe ye By, - a pd =< - “ Px oe ee ae a ‘iy * Sri set. ‘it zs) Pare a =e o Se Br ‘ _ 
cat 3 a ‘aap, Ce os poe She pea oS “G hes ae © Bee , ‘ ; 
oe eae oe ae "eae Vor, = 2 ee ee ee Syl ee ae Mae Se . 3 ; 


Grinderscope 
News and Views About Ways to Cut Costs with Machines and Methods 


from Besly-Welles Corporation, So. Beloit, Illinois. 


NEW “Wise Type” Besly 242” Dresser Cutter Assembly for abrasive discs. 
Notice the “‘tru-square” arbor and slim ‘‘fingers” for PICK-ACTION DRESSING. 


= 


FITS ALL GRINDERS—The “Wise Type” Besly Dresser Cutter is interchange- 
able with 2%” cutters used on Besly Grinders; adaptable to other holders. 


Better Dresser Performance 
at Lower Cost 


The advanced functional de- 
sign of the new Besly Dresser 
Cutter gives users superior dress- 
ing performance. It is easier to 
assemble, lasts longer and cuts, 
instead of crushes, the abrasive 
surface. These features, in addi- 
tion to low initial cost, provide 
lower cost abrasive disc dressing. 


Slim “fingers” pick abrasive 
grain from the surface of the 
grinding discs. This sharpens 
without changing the grinding 
characteristics. Other dressers 
often produce a disc that acts as 
though it were several degrees 
softer. These “fingers” require 
less pressure for more efficient 
sharpening, and last longer be- 
cause there is less friction. 


Another unique feature of the 
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Besly “Wise Type” Dresser Cut- 
ter Assembly is the “tru-square” 
arbor. The square design over- 
comes one of the chief disad 
vantages of other cutters which 
tend to chew the keyway hold 
ing them on the arbor spindle 
and wear out the spindle long 
before the cutter itself is worn 
out. 


Almost frictionless rotation of 
the cutter assembly is assured by 
sealed ball bearings holding the 
square arbor. Buttons pressed in- 
to the side of each individual 
cutter eliminate the need for 
spacing washers, and speed as- 
sembly and replacement. Only 
six cutters are needed to make 
up a complete dresser cutter as- 
sembly. 


GRINDING and FINISHING 


Most users find that once 
they try the Besly “Wise Type” 
Dresser Cutter they keep on 
using them. We were so im- 
pressed with the performance of 
this new assembly that it is be- 
ing installed as standard equip- 
ment on many of the Besly 
grinders now leaving our plant. 


Try it yourself — get better 
dressing while reducing both ar- 
bor and dresser cutter replace- 
ment costs. The “Wise Type” 
Assembly fits all Besly 2% inch 
dresser holders and is adaptable 
for machines of other makes. 
The price is only $8.25 each, 
about 15% below previous 
models. Send in a trial order, 
today! 
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News and Views About Ways to Cut Costs with Machines and Methods 


rs) Grinderscope 


from Besly-Welles Corporation, So. Beloit, Illinois 


1,075,000 Valve Springs 
Ground for 1/10¢ Each 


A leading producer, using a pair of 72” Besly-Titan Steelbac Abrasive Discs made 
with the new LH Bond, grinds over a million valve springs, both ends, for 1/10 cent 
each. Springs are 7 coils, 2-1/4” long, 11/64” wire and 1-3/8" O.D. This manu- 
facturer claims these discs with LH Bond construction provide 1/3 more production 
than other types. 


*Patented 


LH BOND* ABRASIVE DISCS 


NEW LH BOND STOPS LOADING and GUMMING, 
INCREASES WHEEL LIFE and CUTTING EFFICIENCY 


The New LH Bond, now used in the manufacture 
of Besly-Titan Abrasive Discs and Wheels, is a 
new Resinoid base bonding agent. Such small 
amounts of this resin are needed to produce ad- 
hesion that tendency to “gum” or “slick over” 
from heat created in grinding is practically elimi- 
nated. This results in the prolonged life and in- 
creased cutting action. 

Custom-made discs and wheels are supplied to 
fit your requirements. They can be produced with 


NEW BULLETIN ... Get your free copy of | 
Abrasive Disc and Wheel @& 
facts. Send coupon below. 


BESLY-WELLES CORPORATION 
188 Dearborn Avenue, South Beloit, Illinois 


Please send following free bulletins 
(1) New Abrasives ; 


C) Bulletin No. 200 on Besly Double Horizontal Spindle Disc Grinders. 


Name____ — . — 
Een ae . —— 


Street. 


City ——slll———lti‘ 


any desired characteristics—even very hard grades 
—without overloading with non-cutting elements. 
Lower abrasive costs and greater grinding ef- 
ficiency are assured. 

Why not get a trial run with the new LH 
Bond custom-made Besly-Titan Abrasive Discs 
or Wheels. They cost no more than “stock” types. 
We feel sure we can prove their time and money- 
saving, work-improving qualities to you. Ask us 
to run one for you. 


4 


ABRASIVES 


SOLID DISCS + PERFORATED DISCS 
CYLINDERS + WHEELS 


BESLY-WELLES CORPORATION 
Est. as C. H. Besly & Co. 1875 
South Beloit, Illinois 


seeeee eee eeeeeeen a aw! e 


Circle No. 203 on postpaid card 
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High Speed Production Grinding 


DEMAND 


High speed production 
grinding has made just coolants 
obsolete! Today’s water-mix 
grinding fluid must provide lu- 
brication, heat dissipation quali- 
ties, anti-rust protection and 
balanced surface tension. If 
you’re using “just a coolant,” 
it’s costing you extra money! 

Stuart’s CODOL is a care- 
fully designed liquid grinding 
compound that is far more than 
just a coolant. CODOL has been 
scientifically compounded to 


more than just a Coolant! 


provide far more detergency 
than ordinary water-mix grind- 
ing fluids. Wheel loading is 
greatly reduced and allows more 
pieces to be ground per wheel 
dressing. 

CODOL’s carefully bal- 
anced surface tension insures the 
carrying away of chips and abra- 
sive particles from the wheel, 
work and machine. Surface fin- 
ish is improved, production is 
increased and good wheel life is 
obtained. 


To be sure that you con- 
sider all of the important points, 
such as ease of mixing, resistance 
to rancidity, gumming and foam- 
ing, when selecting a water-mix 
grinding fluid, ask “the Man in 
the Barrel,” your Stuart Repre- 
sentative, to call and help you. 
And write today for your copy 
of the Stuart Water-Mix Cut- 
ting and Grinding Fluid book. 


D. A. STUART OIL COMPANY, LTD. 
2729-33 S. Troy St., Chicago 23, Ill. 


at sont ae TOT 
Plants in: Chicago, Detroit, Cleveland, Hartford, and Toronto, Ontario. 


Branch Warehouses and Representatives in principal metal working 
centers in the United States, Canada and Europe. 


Circle No. 211 on postpaid card 
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new in concept and design... 


The Bryant “Centalign” 


Automatic Internal Grinder 


Here is the machine you've asked for! The Bryant Centalign is 
specifically designed for the higher-production, lower-cost internal grinding of 
bearing raceways and taper bores, and for similar operations. It embodies the 
latest developments in shoe centerless grinding, and is 


adapted to automated lines. Ask for a demonstration. 


BRYANT Chucking Grinder Co. 
85 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis « Cleveland « Chicago + Detroit « Mt. Vernon, N. Y. « Philadelphia 


Internal Grinders + Boring Machines ¢ Internal & External Thread Goges * Granite Surface Plates * Magnetic Drums for Computers 
Circle No. 213 on postpaid card 
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st Operation —653 pieces rn 


W-1138 


of Blanchard versatility 


No. 303 Stainless Steel Forging 


653 oddly shaped, non-magnetic workpieces 


Blanchard Surface Grinders are noted for their unusual versatility — like 
grinding small, non-magnetic stainless steel forgings in quantity. 

In the first operation, 653 forgings are loaded and blocked between rings 
on a No. 18 Blanchard, with 36” magnetic chuck (stock removal .010"). 
Parts, chuck and rings are sprayed with oil, and molten sulphur is poured 
around the parts to hold them. After grinding, the sulphur is easily 
stripped away. 

This entire operation takes only 1'2 hours —including preparation 

of the sulphur. 

In the second operation, 44 pieces are set in a notched steel ring. Tilting 
the wheelhead and maintaining wheel pressure in one direction holds these 
non-magnetic pieces in the notches. Stock removal from this surface is 
.030”, to tolerance of + .003. Each load takes eight minutes — floor-to-floor. 


As a result of this ingenious workholding, each piece is ground on both 

sides in a fraction of a minute, at less than 98% abrasive cost for all 653! 

That’s typical of the convenience and economy of grinding on a Blanchard 
d ’ : 5 


—whether the parts are magnetic or non-magnetic! 


Send for free copies of “Work Done on 
the Blanchard”, 4th edition, and 
“The Art of Blanchard Surface Grind- 
ing”, 3rd edition—recently revised. 


PUT IT ON THE GULL Lat 
THE BLANCHARD MACHINE COMPANY 64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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OVER 200 SHAPES 


Do you have to grind parts in small, almost inaccessible 


spots? Hard-to-get-at corners or cores—fillets or radii? 
Then ask to see Chicago Wheel’s line of mounted wheels 
and points. You'll find the exact wheel you need for the 
job. There are over 200 different shapes to select from 


for every imaginable grinding operation. 


CHICAGO 


Mounted 


CHICAGO MOUNTED WHEELS are manu- 
factured under positive density control to 
insure peak job performance. 


GUARANTEED to stay on their mandrels. 
They are perfectly balanced, easily 
dressed, and hold their shape. 


SAVE TIME, MONEY, MATERIALS using 
Chicago Mounted Wheels. There is almost 
an infinite number of combinations of di- 
mension, shape, grain size and bond. 


Write for Chicago Mounted 


Wheel Catalog today— CHICAGO WHEEL 


shows shapes, sizes and 
price. 4& MFG. CO. 


Dept. G = + 1101 West Monroe St. + Chicago 7, Ill. 


When you think 
of mounted wheels 
think of Chicago 
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“Hill” Horizontal Spindle Grinder for a wide 
range of precision grinding. Made in table widths | 
of 18”, 24”, 30” and 36” — table lengths from 5 
to 20 feet. 


“Hill” Vertical 

Spindle Grinder for 

rapid stock removal. Made in 
table widths of 18”, 24" and 30” —- 


i from 5 to 20 feet. 
Ps hy 


E... manufacturer of heavy duty precision V Maximum accessibility and control 
surface grinding equipment has: simplicity. 


V Testimonials from satisfied users. V Minimum maintenance over the years. 


V Longer accurate production life due to 


V Roseeds of fine Catshes produced. proven design methods, rigid construction 


V Case histories of phenominal savings and vibration-free operation. 
ee ere Seen It has always paid the users of HILL Open Side 
But there are other important factors that Hydraulic Surface Grinders. It should pay 
should be considered: you too! 


Look for the added considerations before you buy! 


1209 WEST 65th STREET e e e CLEVELAND 2, OHIO 


“HILL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS © ALSO MANUFACTURERS OF “ACME” FORGING © THREADING 
TAPPING MACHINES © “CANTON” ALLIGATOR SHEARS © BILLET SHEARS © PORTABLE FLOOR CRANES © “CLEVELAND” KNIVES © SHEAR BLADES 
Circle No. 216 on postpaid card 
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Designers! Look at Grinding 


To those of us in the grinding in 
dustry there is no need to trumpet the 
advantages of removing metal with a 
wheel rather than with a hunk of steel 
or carbide, yet we are constantly 
amazed, as well as saddened, to see so 
many splendid shops hogging off metal 
with a planer, lathe or miller which 
should really be whisked off with a 
wheel. 

What pricked this situation into our 
brain was an installation we saw in a 
shop which was surface grinding pads 
on a component. Simple as wiping up 
a spot on the table with a rag. No 
problems. No bottle necks. High pro- 
duction. 

Imagine our interest when talking 
with a diamond wheel manufacturer 
recently who told how (some time ago) 
he had solved the problem of sharpen- 
ing milling cutters for a pad facing 
operation. Turns out this company who 
had been milling the pads had been 
a competitor doing the identical job as 
the chappie who was now grinding 
them.* 

There are too many people in in- 
dustry who are not taking advantage 
of the economies permitted by grind- 
ing. 

The designer, more often than not, 
is the villain in the piece. When he de- 
signs a shaft it is a great deal over 
size .. . must allow for the scale which 
dulls cutters, you know . also give 
the tool a chance to get a solid bite .. . 
so let’s increase the diameter some 
more. You all know what this means 
in terms of power consumption, tool 
and metal and labor cost, yet the en- 
tire shop bursts with pride as the cut- 
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ting tool digs in deep amidst clouds ot 
smoke and throws chips wildly all 
over the county like a fountain stream 
ing water. When we have done with 
this piece of nonsense we put the shatt 
on a grinder and finish to size! 


Take the sad tale of the flat. sur 
face. Pertectly flat surtaces are splendid 
for tables and desks and bookshelves, 
but as part of a manufactured product, 
No, No, a thousand times No! In the 
majority of instances flat machined sur 
faces are unnecessary; they can be de 
signed with a series of bosses to receive 
holes for fasteners or they can be de 
signed with a series of ribbed surfaces 
for mating with other surfaces; in other 
words, we don’t have 200 square inches 
of solid metal to remove but only 20 
square inches of ribbed surfaces, bosses 
and pads. 


To be sure. this takes a littl mort 
designing, but the eventual saving of 
time and cost in grinding the flats is 
fantastic compared to the cost of sur 
face milling 200 square inches of solid 
metal. This is just too much work, is 
much too hard, and is silly. 


The entire subject may have been 
oversimplified a bit here, but basically, 
and honestly, don't we do too much 
single point turning and planing and 
milling when we really should rede 
sign a mite and use grinding as a pri- 
mary metal removal operation, at the 
same time finishing to size, frequently 
all in one operation? 


*Before you cry, “Ho, ho, a likely 
tale,” let us say we are prepared to 
furnish names and addresses to any 
Doubting Thomas. 
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Feeling Mighty Tow 2? 


IF GRINDING WHEEL PROBLEMS HAVE YOU DOWN IN THE DUMPS, 
DON’T MONKEY AROUND. Switch to Cincinnati (PD)° WHeeLs. For now CINCINNATI 
Grinding Wheels offer POSITIVE DUPLICATION—a remarkable achievement in precision 
manufacturing and quality control that can save you money . . . and increase your production, 
You'll start every day with a big smile and a spring in your step when CINCINNATI (PD) 
WHEELS are on the job. For through the Cincinnati (PD) Manufacturing Process you are 
assured Positive Duplication of the original wheel every time you reorder. ““On grade” with a 
CINCINNATI (PD) WHEEL means all future (PD) WHEELS will act and grind exactly alike. 
Yet CINCINNATI (PD) WHEELS are priced no higher than ordinary wheels. 
So, let us help you see the bright side of life once more. Just contact us and 
we'll send one of our representatives—men who know grinding and grinding 
machines as well as grinding wheels. Write, wire or telephone Sales 

Manager, Cincinnati Milling Products Division, The Cincinnati 
Milling Machine Co., Cincinnati 9, Ohio. Remember— 
only CINCINNATI Grinding Wheels give you... 


, i. 
(PD) positive DUPLICATION 


CHRERATE 


A PRODUCTION-PROVED PRODUCT OF 
THE CINCINNATI MILLING MACHINE CO. 


Trade Mark Reg. U. S. Pat. Off. 


Circle No. 217 on postpaid card 
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Precision Grinding and 


Lapping at Sundstrand Aviation 


Components for Sundstrand Aviation 
constant-speed AC generator-drive 
units, such as the one below for the B-47 
jet bomber, must be made to extremely 
close tolerances and have fine finishes. 
This article describes typical operations 
at Sundstrand. 


By Jack Kenyon, Associate Editor 


@ Precision grinding and finishing operations on 
many parts produced at Sundstrand Aviation, a di- 
vision of Sundstrand Machine Tool Company of 
Rockford, Illinois, are particularly interesting be- 
cause they offer many examples of close-tolerance 
work and extremely fine finish requirements. 


Sundstrand Aviation builds several models of con- 
stant-speed drive units for AC generators used in 
many Air Force and Navy aircraft. The compact 
drive units, about the size of an automobile trans- 
mission, are actually hydraulic differential transmis- 
sions which convert variable input speeds of from 
2000 to 9000 rpm to a constant output speed of 6000 
rpm. Various model drive units transmit 32 to 95 
horsepower from an airplane's main propulsive en- 
gine to the 400-cycle AC generators, with an over- 
load capacity of 100% for five-second intermittent 
loads. 


Power is transmitted in the drive hydraulically 
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by means of an axial-piston, wobbler- plate type pump 
and motor combination or a radial-piston, eccentric- 
ring type combination. 

As you would expect, parts for such a unit, oper- 
ating at those speeds for extended periods in super- 
sonic aircraft and capable of going from 1000 to 1700 
hours between overhauls, have to be extremely pre- 
cise, with fine surface finishes. Grinding and lapping 
are important in finishing most parts of the drives; 
we will discuss some of the interesting operations 
seen in a recent visit to the Sundstrand plant in 


Rockford. 


Standards of precision in Sundstrand drives are 
high. In many cases, selective assembly of dimen- 
sionally paired parts is done to give the required 
fits and clearances in integral ball and roller bear- 
ings and other critical parts. But the consistent pre- 
cision attained in normal production is most im- 
pressive. Noted in our visit was one batch of 24 
wobbler plates, mating parts for the wobbler drive 
shafts which we'll discuss, which were remarkably 
uniform. Variation in the critical roller-race ID of 
the 24 plates was only .0001 in. over the entire lot. 
Such precision simplifies the job of “custom- 
grinding” mating parts and assures uniform perform- 
ance of the assemblies. 


Thoroughness of quality control methods are im- 
pressive. 100% inspection is required on all critical 
dimensions of most running parts, and inspectors 
enter their readings on an individual card which 
follows its part throughout processing. In many 
cases an inspector will work right along with an 
operator. As a batch of identical parts are ground, 
the inspector may make a sampling check on sur- 
face finish being obtained, to tell the operator how 
he’s doing. 


Magnafluxing is an important phase of quality 
control, to assure the absence of grinding cracks 
and other defects in the parts as they are processed. 
Many of the 52100 bearing steel parts are magna- 
fluxed after every grinding operation. 


Only a few representative operations can be dis- 
cussed in our coverage, because some drive parts 
have 20 to 30 grinding operations performed on 
them, and the production grinding department con- 
tains some 150 grinding and lapping machines. More 
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machines are on order, and Sundstrand’s systematic 
program of machine replacement is paying off in 
terms of reduced costs and increased quality. 

We are indebted to Mr. Carl L. Sadler, general 


manager of Sundstrand Aviation; Mr. William 
Currier, manufacturing engineer; and Mr. Harry G. 
Carlson, grinding department troubleshooter, for 
their co-operation in the preparation of this material. 


Sundstrand relies heavily on the skill of experienced operators 
like Russell Marinelli in critical grinding operations. This is 
finish grinding of roller race on motor wobbler drive shaft, 


SUNDSTRAND 


Finish grinding of a roller race and the rough 
and finish grinding of an important ball race are 
interesting operations performed on the motor 
wobbler drive shaft for the Boeing B-47E jet bomber’s 
drive unit. Typical of shafts in Sundstrand drives, 
this one has two roller races and two ball races, 
inner and outer. 

The race-grinding operations we'll discuss here, 
performed on a Brown & Sharpe No. 2 universal 
grinder, are done so as to match the shaft to the 
motor wobbler plate of the fixed-displacement hy- 
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done on a No. 2 B & S universal, first of three operations on 
the shaft discussed in our article. 


Bearing Race Operations on the 


Motor Wobbler Drive Shaft 


draulic motor. The grinding operator has a pre- 
viously finish-ground set of wobbler plates to be 
mated to the wobbler drive shafts. After the roller 
race is ground to match the plate, the two are a 
matched pair throughout subsequent operations and 
assembly. The races are inclined at an angle of 16 
degrees 38 minutes with the major shaft axis in 
order to transmit the driving impulses from the 
axial pistons to the motor shaft. This necessitates 
use of a special inclined fixture during grinding. 
For the roller race operation, the wheelhead is 
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set at a 20 degree angle with the work. The shaft, 
an AISI 52100 steel forging with a hardness of 
Rockwell 58-62C, is then placed in the fixture, locat- 
ing on the shaft rear face and a small locating ID, 
both of which have been accurately ground for the 
purpose. Runout of the shaft in the fixture must be 
under .0002 in. before grinding is commenced. 

Between .012 and .018 in. stock is removed in the 
roller race finish grinding operation. It is done so 
that the wobbler drive shaft race OD gives a clear- 
ance range of .0002 in. to .0006 in. with the motor 
wobbler plate outer race, as measured over .2361 in. 
rollers. A 16 microinch finish is specified. 

For this operation the 14-inch A1l20-M6-V30 wheel 
is run at 1500 rpm and the work at 250 rpm, giving 
a surface speed of 6000 sfm. Following the grind- 
ing operation itself, the operator polishes the race 
OD with AA600 V7 lapping compound. 

Inspection follows the roller race operation. The 
inspector enters the race diameter on the individual 
tag accompanying the shaft and marks the mating 
wobble plate with the serial number of the shaft 
so that the subsequent ball race grinding operations 
will again match the two components. The shaft 
is then inspected for flaws by means of magnaflux. 

The ball race rough and finish grinding operations 
are performed on the same machine and with the 
same fixturing as the roller race operation on the 
wobbler shaft. Working from the shaft’s turned 
surface, rough grinding removes about .018 in. stock, 
leaving between .004 in. and .007 in. for finish 
grinding. 


Before grinding, the part is fixtured and checked 
for runout, this time on the previously ground roller 
race, to within .0002 in. TIR. Wheel for rough grind 
ing of the ball race is a AA60-K6-V10. Infeed for 
this operation is .067 in. per minute. 

Dressing of the proper ball race radius in the 
grinding wheel is done with a special yoke-type 
fixture on the grinder table which uses a single 
point diamond dresser. The operator dresses once 
in about ten parts. 

Following gaging of the rough-ground race diam 
eter on a Federal dial gage, the part is again magna 
fluxed. 

Finish grinding of the ball race follows magna 
fluxing, using an A80-M6-V10 wheel dressed in the 
same way as the wheel for roughing, with the yoke 
type dressing fixture on the table. For finishing, 
the diamond dresser shank is reset to give a slightly 
larger raceway radius than was generated in rough 
grinding. Tolerances for the ball race radius are plus 
or minus .0005 in., and a 16 microinch finish is 
specified. 

Since the ball race carries a combination of axial 
and radial loading in the operating drive unit, the 
contact angle for the balls is specified as 45, plus 
or minus 3°. Grinding of the inner ball race on the 
shaft must produce this angle, and an interesting 
method for checking the contact angle is employed 
by Sundstrand. To check the contact angle, the 
wobbler plate—the shaft’s mating part, on which 
the inner race has been ground—is placed in the 
fixture. The bearing is then assembled using .5000 


Pointer on ball retainer ring in checking setup at left tells 
whether ball race on drive shaft has been ground for proper 
contact angle, while height gage, center, checks axial location 
of inclined ball race. Arrow A indicates roller race, arrow B ball 
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race discussed. White inspection tag accompanies part through- 
out processing, tells readings on all important dimensional 
checks. 
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in. diameter balls and a special ball retainer which 
has an indicating pointer fixed to it. A four pound 
brass weight is then placed on the top of the shaft 
to force the balls to the contact angle. The shaft is 
now rotated exactly ten revolutions causing the 


Combination internal and facing operations on the radial-drive 
motor wobbler are done on this Bryant 1316R. Eccentric- 


SUNDSTRAND 


XJ 


A good example of combination operations in a 
single setup is the grinding of three faces and three 
internal diameters on a two-spindle 1316R Bryant 
internal grinder, done on a part called the motor 
wobbler. This part is used in the Allison radial drive 
unit for the Air Force RB-66 photo-reconnaissance 
jet plane. In the radial drive, the radially oriented 
pistons are given their reciprocating motion by means 
of eccentric parts such as the motor wobbler. 

The wobbler, an AISI 52100 forging which has 
been finish turned, is positioned in the Bryant 3-jaw 
chuck and located in depth with three stud faces. 
The part is checked with an indicator on the large 
face, within .003 TIR, before grinding. 

First surface to be ground is the large face, ground 


retainer to make four revolutions, and the pointer 
on the ball retainer will point to a certain place on 
the periphery of the fixture, which is scribed in 
degrees. If the pointer indicates a contact angle 
within the tolerance limits, the shaft is accepted. 


shape part is driven by radially-placed pistons in drive unit. 


Internal and Facing Operations on Motor Wobbler 


Cutaway of radial drive unit indicates location of wobbler on 
left end of assembly, driven by radial pistons. 
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within .001 in. and to a 32 microinch finish. Wheel 
for this operation is a 6 x 2 x 2% type 5 wheel, 
A60-H6B, run at 3500 rpm and hand fed. Stock 
removal runs around .010 in. to .012 in. for the opera- 
tion. This face is lapped in subsequent operations 
for use as a locating surface in finish grinding various 
race diameters. 

The remaining operations are done with the 
internal spindle, which mounts a 2 x 14 x % wheel, 
32A60-18-VBE, turning at 7500 rpm. A feed rate 
for the internal operations of .015 in. per minute 
is used. 

The first internal diameter to be ground is the 
smallest, deep inside the part. It is ground to a 
diameter of 2.5350, plus .0005, minus .0000, and a 16 
microinch finish is required. 

The next larger ID is then ground, an oil ring 
seal not so critical for size, to 3.183 in., plus .005, 
minus .003, and the shoulder at the bottom of this 
bore is also faced in the same operation to tolerances 
of .001 in. 

The third ID to be ground is again critical for 


Sheffield air gaging is used to check all critical dimensions of 
wobbler. Ring and plug gages check others. 

size and finish. It is a roller race which must be held 
to plus .0003 in., minus .0000, with a finish of 16 
micro. Again a shoulder is bumped at the bottom 
of the bore, with a tolerance of minus .001 in. 


Internal Grinding of 


Pump Cylinder Block 


Grinding of the piston holes in the pump cylinder 
block of the axial-type Sundstrand drive for the 
Boeing B-47 jet bomber is done on Heald 271 and 
Bryant 1116R internal grinders with high-frequency 
wheelheads. Since the 14 pistons of this unit operate 
at extremely high speeds and must carry high 
hydraulic pressures, requirements for size, roundness, 
straightness and finish are unusually tight. 


The 14 piston holes in the 52100 steel forged block 
are finished bored in a borematic type machine prior 
to this finish-grinding operation, leaving about .012 
in. stock to be removed in grinding. Radial spacing 
of the holes is not held too critical; chordal distance 
between any two piston holes has a tolerance of plus 
or minus .003 in., and a plus or minus .002 in. 
tolerance is placed on the diametral distance of the 
piston circle from the block centerline. 

The operator places the part in an indexing type 
fixture which permits grinding all of the piston 
holes without removing the part from the fixture. 
He merely loosens the fixture and indexes it between 
holes. 

The 60,000 rpm wheelhead for this operation 
mounts a 4 x % x ‘4 wheel, GA-120-H5-V10, which 
is dressed once for every hole ground. Work spindle 
speed is 240 rpm. Cross slide feed for the operation 
is .003 in. per minute. Piston holes are finished to 
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Above, internal grinding of 14 axial piston holes for the 
Boeing drive on an 1116 Bryant with high-frequency wheel- 
head. Below, piston holes of Boeing drive (inner circle of holes) 
are ground to one of four .0001 in.-range groups, must be 
within 50 millionths of roundness and straightness, with 10 
micro finish. 
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any of four specified size groups, each having a 
.0001 in. size range, and pistons are selectively as- 
sembled in the block according to the size group, 
which is marked on the block next to each hole. 
Specifications call for holes to be round and 


straight within .000080 in., and a 10 microinch finish 
must be maintained. Gaging is done with a Sheffield 
air gage. A special gaging fixture checks the location 
and piston circle. Socony lapping oil No. 3 is the 
coolant for the operation. 


La Cylindrical Lapping of Pump Piston 


SUNDSTRAND 


Lapping is an important production finishing 
method at Sundstrand Aviation for many flat and 
cylindrical parts. Typical of the latter is the lapping 
of pump pistons for the Boeing B-47 drive unit, 
done on a Norton 100 lapping machine. 

The pistons are of AISI 52100 bar stock steel, 
hardened to 81 - 83.5 Rockwell A. They are lapped 
to two size groups for selective assembly into the 
pump cylinder block; each size group has a range 
of .0002 in. Special workholder discs permit lapping 
of 40 pistons at a time in a four-to-eight minute 
lapping cycle, using U.S. Products 38-1200 com- 
pound in a mixture ratio of 8 ounces of compound 
to 2 quarts of No. 3A lapping oil. Work plate speed 
is 60 rpm. 

Taper and out-of-round, specified not greater than 
000080 in., are checked on a Cleveland Instrument 
Par-Ac electronic production comparator, and the 
surface finish of 8 micro maximum is determined 
by profilometer check. Comparator inspection is 
100%. 


~*~ 


Lapping of Boeing pump pistons on a Norton 100 machine. 
Sundstrand holds taper and out of round under 80 millionths, 
finish to 8 micro. 


Flat Lapping of Transmission Housing 


Many of Sundstrand’s flat lapping jobs on large 
and medium-sized workpieces are handled on Crane 
Packing Company 48-inch Lapmasters. Typical of 
these jobs, where flatness and finish requirements 
are close, is lapping of the large (about 15-in. x 9-in.) 
face of a magnesium alloy transmission housing 
casting for the McDonnell drive unit. 

The housing casting, on which the face has been 
previously milled, is loaded in the 17-in. diameter 
workholder which has a micarta spacer to prevent 
marring of the outer surface of the casting during 
lapping. Four housings are run at a time. A six- 
pound weight placed on each casting compensates 
for the irregular weight distribution of the part and 
insures,uniform stock removal. 

400 grit compound mixed in a ratio of 6 ounces 
of compound per gallon of Socony 3A lapping oil, 
with 2 ounces of lard oil, is standard as a compound 
mixture for this type of operation at Sundstrand. 
Lapping cycle is three minutes for this job, and it 


gives a surface flat within .0002-in., with a 16 micro 
finish. 


Four transmission housings at c time are lapped for flatness and 
finish on 48-inch Lapmaster. 
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There’s an EX-CELL-O 


Precision Spindle 


BUILT ESPECIALLY 
FOR YOUR WORK 


a 


wae 


| wn) 
4 ia a ai 


25 hp heevy duty precision spindle 
with 24° grinding wheel, 


Pe es 


Precision inbuilt OCH g 
motor spindle for Heovy duty motorized ; 
cutter grinder. precision spindl 
available up to 20 hp. . 


Totally enclosed inbulll’ motor 
surface grinder spindle, 


For production grinding to precision limits 
“just any spindle” won't do. It must be carefully selec- 
ted to suit the work. From Ex-Cell-O's widely-varied 
line of precision spindles you can select a standard 
model, or we'll make one special to your require- 
ments. These spindles have long been the original 
equipment choice of leading manufacturers. 


Features of the line include: 
Rigidity 
Permanent adjustment 
No vibration, no chatter 
Precision ball bearings preloaded for 


EX-CELL-O High-frequency Spindle, rated at predetermined speeds 


40,000 rpm, grinds small holes in bushings. 


Phone your Ex-Cell-O representative, or phone or 
write Ex-Cell-O in Detroit, for CATALOG LISTING 
HUNDREDS OF STANDARD GRINDING SPINDLES 


MANUFACTURERS OF PRECISION MACHINE TOOLS ¢ GRINDING 

SPINDLES ¢ CUTTING TOOLS ¢ RAILROAD PINS AND BUSHINGS 

DRILL JIG BUSHINGS ¢ AIRCRAFT AND MISCELLANEOUS PRODUC. 
TION PARTS @ DAIRY EQUIPMENT 


Circle No. 218 on postpaid card 
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The MICRO/rol Type 150 provides extr 
curate automatic size control on any plunger 
that is equipped for relay or solenoid @aaRRaaRNOE 
wheel feed and withdrawal. By control ivan d 
iables as the change from fast infeed 4 : 


ae oot yee oe marae 


PLUNGE 
GRINDERS 


> slow, amount 


memmeNize Contrel 


* Trade Mark 


i 


ac- sat — urate caliper and suspension, and drift- 
. F pi 


ood and grinder control circuits. 

MMICRO/rol caliper pickup gages workpiece 
eter continuously during grinding, and the 
CROf?ro/ control unit uses the gaging information 


of stock removal during sparkout, 4a™ SE for automatic control of final size. In addition, part 
drawal at final size, MICROsr@i ‘eliminates both size during grinding is continuously presentea on 
human and machine variables. A@—REERGE REE GlOSer direct-reading indicators, and lights signal arrival <é 
tolerances on finished work agian) Scrap, the various size limits, including final size. 
faster and more consistent </.—-a gil sur- MICRO/rol can be supplied as retrofit equipment 
face finish. . for existing grinders, or can be specified as original 
These advantages areg@am by features ex- equipment on new machines. Your inquiry will re- 
clusive with MICRO g three-point con- ceive our prompt attention. 


OTHER AIL PRODUCTS INCLUDE 
COMPARATOR AND AUTOMATION 


INDUSTRIAL PRO 


INCOR 
160 OLD COUNTRY ROAD 


THE TYPE 160 DIMENSIONAL 
ACCESSORIES. WE ARE ALSO 


MANUFACTURERS OF SPECIAL-PURPOSE EQUIPMENT FOR INSPEC- 
TION AND AUTOMATIC CONTROL. INQUIRIES ARE INVITED. 


DUCTS DEPARTMENT 


Airborne Instruments Laboratory 


PORATED 
MINEOLA, N.Y. 
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DéALL ELIMINATES “CUT AND TRY” GRINDING 


Can Your Grinder Meet The Test? 


x x , g 
on 


NO SPARK-OUT 


Take a .020” cut with 

* .020” crossfeed in 59-60 

RC tool steel. A DoALL Grind- 

er will run back through the 

cut with absolutely no spark- 
out ! 


® across 


pencil mark! 


WHAT FEED SETTING SAYS— 
DoALL GRINDER DOES! 


If the downfeed calibrations of your grinder do 
not represent an equivalent amount of stock 
removal, then you are paying a premium for the 
work it performs. It is a costly waste of time to 
grind, and measure, then grind and measure 
repeatedly, to reach a desired dimension. Try 
the above test on your grinder. Then ask to see 
the same test on a DoALL Grinder. You'll see 
why grinding time on a DoALL is productive 


time! 


Free literature—Ask for the DoALL Grinder Cata- 
log describing a complete line of hydraulically 
operated manual or automatic precision surface 
grinders with modifications and accessories for 
flat, cylindrical and form grinding work. Write or 
call DoALL today. 


Friendly DoALL Stores in 38 cities. f 
Personalized service, complete Do 


stocks, local delivery. 


GR-15 


| 
—_ | 
Fa ate 


ERASE PENCIL MARK 
2 Now, put a pencil mark 
down .0001” and run the wheel 


through the cut 
DoALL Grinder will erase the 


again. A 


DUPLICATE DIMENSION 


Downfeed .0005” and 

* grind !. the width of the 
workpiece. Do the same to the 
opposite '. of the surface. 
Both cuts will check out at 
.0005” when done on a DoALL! 


Feed 


Free demonstrations—Here vou see men who 


had never before operated a grinder, remove 
stock exactly to downiced settings by following 
simple instructions. Call your nearest local 


DoALL Store or write The DoALL Company, 
Des Plaines. Ill. for a free demonstration. Let 
DoALL grinder performance speak for itself. 


NEW FILMS: Color . . . Sound . . . Analysis 
e.4 Techniques of Surface Grinding ' and ‘Extend 
€ ing the Range of Modern Surface Grinding.” 


MACHINE TOOLS ecccceee CUTTING TOOLS ssceceeee GAGES ecccccces GRANITE PLATES ccccceess TOOL STEEL 


Circle No. Al on postpaid card 


May, 1956 


GRINDING and FINISHING 


33 


ee 
9 >) er 
@ fi eLa| pg 
“| Res (Lan 
020" eal a _ ; H in} — ys 
| es 
ag __ | 
= | 
ie ub ig |) 
Bint » | | 
| : - . “7 Ga ," , oe” 
% . a a mA, ( 7 | j 
P| 
ee 
‘ A \ 
A 
e. a . A - om aah 7) . 
me 6522 Fee 
ee 
es 
| es " | 


Pages from 


Fae pa 


of 


1 
t res 
$ 1S wel alter 
neels ycessit hee -_ 
Nortot precision” ans yor f oss 1 
—  - “ € ic 
clus grindit S = n ye Ang 
uniform cificatlo the sae No fusstt 
same Spe nw paction. you § 
hy Norte’. grinding a jy of Go 
a the sam change“ eepouch ging 
: u ; “cu 
oss be whet Other typ! yn 
y aa _ ast, ret 
rinding | ¢ thelr n whe rm 
tages inc if Norto 
long 
extra 


34 


Pipe INSIDE STOR 


maximum cutting action 
ing surface of fresh, 
G Bond wheels cut 
smoother finishes . 
per dressing, With Norton 
outstanding for hea y feeds and ra 
— it makes an ideal 
yow grinding jobs o 


ee eee 


How Norton Wheels 
for interna] 9rinding 
Step UP your 
Product quality and 
Profits with the 


“TOUCH of GOLD” 


The Famous Norton G Bond 
The Norton G Bond is the most efficient vitrified bond 
ever developed for Precision and semi-prec ision grind- 
ing. Holding each abrasive grain just long enough for 
i , It assures a constant grind- 
sharp cutting edges. As a result, 
cooler and faster - produce 
- . dress easier and give more pieces 
32 ALUNDUM* abrasive — 
pid stock removal 
“Touch of Gold” combination for 
n steel and steel alloys. 
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Set-Up 


Grinding bearing 
“DP 4 Norton Whee” . , 

tool post grinder, mountee 0 
mil . The grinder itself revolve® in ¢ 


hous- 


wigs with 
on a Dumore 
zontal borins 


heel spe 
Janetary ouon, 5. | 7 
Y » the LD. of the hole. To rind the other end ot the 
tan ple is turnes g°. Material: © ast 


housing the work ta 
(7.8794 
ool’. 


stecl. 
Lamats: 4 


Precision Performance — Doubled 


Here a Norton two wheel s 

Here a two-wheel set-up 1s ready t i 
fast grinding action. The job is grinding a double ae 
7 7 gear bearing. Material: SAE 1045 steel 
he megew C. 1.D.: 1.1507"". Stock removal: 012”. 
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New Taft-Peirce Magnetic Work Driver 
Cuts Shoe Type Centerless Grinding Costs 


If you’re considering or now doing shoe type centerless grinding, 
you should look into Taft-Peirce Magnetic Work Drivers. A var- 
iation of a rotary megnetic chuck, they hold work magnetically. 


Simplifies setups. By eliminating complex tailstock 
arrangements. 


Speeds production. Permits faster automatic or manual loading 
and unloading. 


More versatile. Can be used for greater range of work sizes. 


More dependable. There’s little can go wrong with its simple, 
sturdy construction. 


What’s more, it costs substantially less than present complicated 
holding devices . . . requires little or no maintenance. 


Furnished in either electromagnetic or permanent magnet models. . . 
designed to suit your requirements. Learn more about this time-and- 
money-saving work driver. Write today. 


LZ77000 HO 00 \ 


=——— a 


PERMANENT MAGNET RECTANGULAR ELECTRO- ADJUSTABLE ELECTRO- ROTARY ELECTRO- 
CHUCKS MAGNETIC CHUCKS MAGNETIC CHUCKS MAGNETIC CHUCKS 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 
Circle No. A3 on postpaid card 
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Part 2— Grinding and 
Finishing Stainless 


How to Get 
Top Performance in 


Polishing and 
Buffing of 
Stainless Steel 


J Shop headed wheels as well as factory 
coated abrasives are discussed “4 
; 


J You must know and respect the char- 
acteristics of the stainless steels q 
"| 


/ Finishing operations should be planned .— 
so that metal removal to finish desired 
is a gradual process : 


By Lester F. Spencer, Consultant 
Washington, D.C. 


@ In standard finishing operations, which would 
include grinding, polishing and buffing, the grinding 
operation usually refers to a heavy cutting opera- 
tion as exemplified in many precision grinding 
operations. This type of finishing is frequently re- 
ferred to as “hard wheel grinding” and can be used 
for the removal of weld beads and protrusions on 
castings. 

Polishing can also be classified as a cutting opera- 
tion. However, it is considered as the initial step in 
preparing a surface for final buffing. The amount 
of metal removal is usually less than that experienced 
in grinding; the number of polishing operations 
varying in accordance to the original surface condi- 
tion of the part. Buffing follows the polishing opera- 
tion, producing a highly reflective surface. This 
operation is frequently divided into a cutting down 
and a color buff; each type using soft fabric wheels, 
a very fine abrasive and relatively high speeds. 

In considering polishing operations, shop headed 
wheels as well as factory coated abrasives will be 
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FIG. 1 Polishing a large formed shell—Original finish on sheet 
was 2D. (Armco Steel Corp.) 


discussed. The shop headed wheel is the type that is 
developed by the fabricator, whereas the factory 
coated abrasive is purchased in the form of coated 
strips or belts. In considering the shop headed 
wheel, the factors of importance would be the wheel 
material; the abrasive; and the bonding agent. 

As to the wheel material, the following types of 
materials are recommended, thus:— 


1. CANVAS WHEEL. Wheels made of canvas 
discs cemented together or sewed are excellent 
for heavy work with a coarse abrasive ranging 
from 24 to 46 grit. It can be used where slight 
surface imperfections are removed. 

2. STITCHED MUSLIN WHEELS. These are 
used from coarse grinding to fine polishing. 
They are usually purchased already assembled 
to the size and width desired. However, some 
shops make their own wheels by gluing or 
cementing standard buff sections together to 
obtain the required width. 

3. SOLID FELT WHEELS. These are generally 
employed with 150 or finer grit to obtain high 
finishes. 

4. COMPRESS WHEELS. These are used when 
a formed wheel face is necessary. They are also 
suited for work done by the stitched muslin 
wheel. Wheel faces are usually made of rec- 
tangular blocks of leather, canvas, felt or walrus 
radically compressed and assembled into steel 
side plates. This block construction permits 
accurate control of hardness or density of the 
wheel face. In addition, the face will retain its 
shape when formed to fit the contour of the 
work because of the bias assembly of the seg- 
ments. 

Factory coated abrasives are increasing in usage. 
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FIG. 2 Wide belt sheet grinding and polishing machine. (Mattison Machine Works). 


The versatility of this material is reflected in that 
it is employed from roughing operations to fine 
polishing. This material is used as:—(a) paper or 
cloth strips which are placed over the face of special 
contact wheels; (b) as endless cloth or paper belts 
used with backstand idlers over cushion wheels on 
polishing lathes and swing grinders; (c) as endless 
abrasive belts used on hand block sanders. In this 
instance, the flexible wheel is replaced with a canvas 
faced curved hand block of cork; and, (d) to sur- 
face various types of wheels and discs used on flexi- 
ble shaft machines. 


Advantages of Factory Coated Abrasives 


The advantages frequently associated with factory 
coated abrasives include:— 


1. The elimination of shop heading which re- 
quires considerable equipment and experience; 

2. The abrasive belts usually are of maximum 
uniformity and quality. In shop coating there 
is always a danger of mixing grits of different 
sizes. The introduction of even a few coarse 
grits may cause scratching of the surface and 
necessitates reworking of the part. 

3. An abrasive belt provides considerably more 
abrasive surface than either a wheel or a roll. 
Thus a 10 inch abrasive wheel has a circumfer- 


¥ 


ence of about 311% inches. When this abrasive 
wheel is replaced with a resilient work wheel 
and backstand idler, endless abrasive belts of 
84 to 168 inches long can ordinarily be em- 
ployed. Consequently, the available abrasive 
surface has been made 3 to 5 times as long as 


when using an abrasive wheel. In addition, 


the belt also has a chance to cool in its travel 
around the work wheel and idler. 

The wide sheet grinding and polishing machine 
illustrated in Fig. 2 is an excellent example in the 
use of factory coated abrasive belts. This type equip- 
ment is built in various sizes to finish sheets that are 
36, 48, 60 and 70 inches in width. The length of 
the abrasive belt on all of the above sizes is 243 
inches. 

Aluminum oxide abrasive is ordinarily used for 
the grinding and polishing of the stainless steels; 
this material is preferred to silicon carbide due to its 


FIG. 3 Polishing inside of a drawn shell made from type 302 
stainless. 
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Table I. Suggested Sequence of Operations in Finishing the Stainless Steels 


Wheel 
Finish* | Sequence Abrasive Lubricant _ Type ~ | Size** Speed*** 
- ~ || Abrasive Oxide Dry Rubber or Bake- 4.8 4000-6000 
Welds Grit No. 40-60 lite Bonded 
No.1 ‘| Aluminum Oxide - Tallow or Shop Headed or 12-148 6000-8000 
Grit No. 60-80 Grease Stick Factory Coated 5-6P 
Wheels or Belts 
No. 2D 2 Aluminum Oxide ~ Tallow or Shop Headed or 12-148 6000-8000 
or Grit No. 80-100 Grease Stick Factory Coated 5-6P 
No. 2B Wheels or Belts 
~ No. 4 3 Aluminum Oxide Tallow or Shop Headed or 12-148 6000-8000 
Grit No. 150 Grease Stick Factory Coated oP 
Wheels or Belts 
~~ No. 6 3B Pumice, Lime Oil and/or Tampico Brush 8-16 2500-5000 
or Silica Kerosene 
Flour a 
- + Aluminum Oxide Tallow or Shop Headed or 12-148 6000-8000 
Grit No. 180 Grease Stick Factory Coated 6P 
Wheels or Belts 
No. 7 5 |) Aluminum Oxide a 12-148 9000. LOODO 
Grit No, 240-280 Butt 6P 
Abrasive Stick 7 
5B “Stainless Buff Butt 12-14 7000-9000 
Compound 
a 6 Aluminum Oxide 12-148 9000 LOO00 
Grit No. 320-400 Butt 6P 
No. 8 Abrasive Stick 
6B Stainless Buff Butt 12-148 7000-9000 
Compounds 6 8P 
a 7 ~ Stainless Butt sult 12-148 7000-9000 
Scratch Compounds 68P 
Free 8 Stainless Butt 12-148 7000-9000 
Mirror Rouge Butt 68P 


*Sequence of finishes which can be produced when starting with No. | pickled finish or No. 2D or 2B cold reduced finish. 


**Wheel diameter in inches. 


***Speed in surface feet per minute. 


NOTE—Operations 3B, 5B and 6B are special steps to finish off at the respective No. 6, No. 7 and No. & finishes. When 
working through a higher finish, the “B” operations are not used, S— wheel diameter for stationary ma 


chinery. P—wheel diameter for portable machinery. 


greater point endurance. The choice of grain size 
of the abrasive will depend both on prior surface 
condition of the part and the finish desired. Sug- 
gested sequence of operations for grinding, polish- 
ing and buffing are given in Table I. 

Uniformity in composition, structure and size is 
the prime requisite of an abrasive. In shop heading 
practices, good bonding action between the wheel and 
the abrasive requires high capillarity to allow easy 
wetting with the glue solution through surface treat- 
ment of the grain. Where various grit sizes are 
employed, they should be kept separated. Abrasives 
should be clean and iron free in order to prevent 
subsequent contamination of the items polished 
and possibly impair their corrosion resistance. Natu- 
ral emery is not recommended for the grinding 
and the polishing of the stainless steels; the artificial 
emery is more effective and also is iron-free. In the 
finer grits, No. 150 or better, Turkish emery is said 
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to be preferred since it doesn’t scratch as deep. 
Composite cloth wheels give the needed resilient 
backing to the abrasive grit. The stiffer the wheel 
the faster it will cut and, although softer wheels 
have a reduced cutting rate, a finer finish is pro- 
duced with the same grit. These cloth wheels are 
made by gluing or cementing sewed muslin buffs 
until the desired width face is obtained. The muslin 
buff sections are usually 4 inches in thickness, con- 
sisting of cloth sewed either by a spiral, concentric 
or radial stitching. The degree of resilience can be 
controlled to some extent; the highest degree of 
resilience is obtained by gluing the laminated discs 
in the entire area from hub to near the periphery. 
This factor can also be controlled by more frequent 
and closer sewings within the buff section. Usually 
the finer and tighter the weave of cloth, the stiffer 
the buff and the longer is its life. For stainless steels, 
buff sections with cloth thread count of 64/64 or 
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FIG. 4 Rolling wheel in abrasive trough after applying glue. 
(Armco Steel Corp.) 


64/68 are recommended for optimum results. 

A high quality animal hide glue is recommended 
as the bonding agent. Bone glue, fish glue and cold 
glue preparations are relatively inefficient. Commer- 
cial silicate cements and other similar binders are 
being used with success without heating. Suggested 
mixtures are given in Table II; these values are used 
for wheel speeds of approximately 7500  s.f.p.m. 
Where speeds as high as 9000 s.f.p.m. are employed, 
the glue content within the mix should be increased 
by about 5 percent by weight to give a denser head. 


Cold tap water is used to dissolve the glue; the 
time is usually one hour for ground glue and about 
12 hours for flake glue. The quantity should be 
limited to about a three hour supply; porcelain 
enameled iron or stainless glue pots and water- 
jacketed heaters are recommended. 


All equipment used should be kept clean so as 
to prevent bacterial growth and subsequent con- 
tamination of succeeding batches of glue. It is also 
recommended that a different brush be used for 
each grain size so as to prevent the possibility of 
mixing grits. 


Table Il 


Size of Aluminum 


Oxide Grain Percent Glue Percentage Water 
(Grit Number) by Weight by Weight 

24 to 36 50 50 

46 to 54 45 55 

60 to 70 40 60 

80 to 90 35 65 

100 to 120 33 67 

150 to 180 30 70 

220 to 240 25 75 


The temperature factor when applying the glue 
will vary. Thus, where both the wheels and the grit 
are preheated, the glue is applied at a temperature 
of 140° F., and, where these components are at 
room temperature, the glue is heated to 160° F. 
This temperature factor should be controlled thermo- 
statically and a thermometer should be kept in the 
glue pot as an added precaution. 

In preparation of a wheel, it is recommended that 
either one or two coats of a 5 to 10% glue sizing be 
applied hot to the preheated wheel face. 

After sizing, at least two coats of abrasive in glue 
will be required, drying carefully after each coat. 
The glue is applied to the face of the wheel and 
rolled in a trough of abrasive grit until it has picked 
up all the grain it can hold. The entire operation 
should be carried out as quickly as possible so as to 
minimize the jelling of the glue during set-up. 

When pre-heated wheels and grits are employed, 
a recommended temperature is from 100 to 200° F. 
Light pressures is all that is required to obtain 
proper penetration of the grain in the glue coat. 
Thus, where the production of shop heads are 
relatively high, a uniformity of product is obtained 
by the use of power driven wheel heading machines 
which exert controlled and measured pressures dur- 
ing rolling of the wheel. In addition, this equipment 
keeps the abrasive grains heated. 

In the event hide glue is employed, the drying 
operation should reduce moisture content from 10 
to 12°; the drying time will depend upon the thick- 
ness of the wheel head which in turn is influenced 
by grain size, glue strength and the number of 
coatings. A 24 hour period in a controlled tempera- 
ture drying room is satisfactory for a one-coat ab- 
rasive wheel head, while a 48 hour drying period 
is used for a two coat wheel head. The drying 
operation is critical to obtain maximum strength; 
an under-dried wheel will cut slowly, glaze and 
overheat, whereas a wheel that has been overdried 
will be brittle and have short life. 

Shop built wheels must first be trued on the 
polishing lathe spindle with a commercial buff 
rake or a sharp cutting tool. 

In this operation the nap is laid back on the face 
of the wheel. In order to keep this nap in the same 
direction as when trued, the wheel is marked on its 
side with an arrow so as to indicate the same direc- 
tion of rotation in service. This will insure longest 
wheel life. The balancing of wheels will minimize 
chatter, vibration, rumble, selective shedding of 
grains and the number of re-dressings during the 
life of the wheel. Static balancing is usually per- 
formed; lead washers being employed on the light 
side to obtain this balancing. Balancing tubes within 
the pressed steel hub often provide anchorage for 
these lead washers; this is usually the case where 
leather or canvas faced wheels are employed. 

Another standard practice is “cracking the wheel 
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head”; this usually is done by striking lightly with 
a round bar or pipe. The direction of the blow is 
diagonal at an angle of approximately 45 degrees; 
this being done at intervals along the entire circum- 
ference of the wheel. This is repeated from the other 
side of the wheel so as to produce an “X” mark. 
A sharp edged instrument is never used since there 
is a danger of chipping the wheel head. Heavy 
blows may distort the wheel. 

A grease stick, which usually consists of a mixture 
of mutton tallow and stearic acid, is normally used 
as a lubricant in the finishing of fabricated items. 
In the finishing of flat sheets, a liquid lubricant, 
such as a mixture of kerosene and machine oil or 
palm oil, is usually employed. 


The Buffing Operation 


The buffing operation, which produces a high 
lustrous and reflective finish, usually consists of a 
“cutting down” and a “color” buff. As is indicated 
in Table I, 240 grit or higher abrasive size is identi- 
fied with the buffing operation. Muslin buff sections 
built up to required width are used for buffing 
operations, very similar to that used for polishing 
with the exception that the wheel face need not 
be prepared. 

The abrasive employed is incorporated in the 
grease stick or cake compound which is applied to 
the face of the wheel. The abrasive is a levigated 
alumina which must be iron-free. For high finishes, 
a rouge composed of green chromic oxide (CR.O;) 
should be used. In addition, buffing should not be 
attempted on a surface that is coarser than that 
obtained with either a 200 or a 220 grit used with 
proper lubricants. 


FIG. 5 Safety deposit box doors made from 430F stainless being 
buffed after the normal surface grinding operation. 


Commercial buffs may be standard as exemplified 
by the concentric, radial, radial arc, parallel and 
squared sewed to loose buffs with the layers of 
fabric sewed once around the arbor hole. The 
standard cloth section is usually 20 plies of cloth; 
the recommended cloth count for buffing stainless 
steel is at 86/93. As in polishing, the face width of 
the buffing wheel is produced by placing the buff 
sections together; the resilience of the wheel being 
regulated by placing cardboard spacers on the hub. 
Due to the high speeds experienced in buffing and 


Table Ill. Special Polishing Procedures for the Stainless Steels 


Desired Starting Operation Abrasive 7 Wheel = ; 
Finish Finish Sequence Type | Size | Speed 
~ Nol | | Aluminum Oxide Grit;|Shop Headed or Factory 12-148 | 6000 
| No. 60 to 80* Coated Wheels or Belts 5-6P to 
No. 6 | 8000 
a 4 2 Aluminum Oxide Grit: Shop Headed or Factory | 12-148 6000 
or No. 100 to 120* Coated Wheels or Belts’ 3-6P | to 
SOO0 
Satin | 3 ~ |Satin Finishing Com-| ~~~ Sewed 6 in, 5000 
pound (Lea Cpd.* Bult to 
= \Grade B) ee See 6000 
es a 4 Learok, Grade 304-B_ —_|Loose Buff 6 in. 6000 
to 
| 8000 
Removal ~ Welding | ~~ | |Nu-Steel Paste or Liquid|Tampico Brush 8 in. 2400 
of Heat | to 
Heat Tints | ee oe — —_ |__ 3000 
Tints 2 Nu-Steel Powder Hand Clean with Flannel Cloth - 
Wire | No.2D | ; 7 ‘Stainless Steel Brush | r 4000 
Brush or | | to 
| No. 2B | | 6000 


*Use Grease Stick Lubricant 
for lubrication. 
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**Top dress with small amount of Learok Grade 304B on the Lea Compound coating 
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the toughness of the material, the bias or “special 
ventilated” type buff is the best to prevent scorching. 
Buffing wheels made from alternate plies of muslin 
and sisal, which is a hemp product, resist scorching 
and have proven satisfactory in buffing the stainless 
steels. In a “cutting down” operation, the efficiency 
of the operation is dependent upon the efficiency of 
collecting and holding the compound; this factor 
is dependent upon both the type of cloth and the 
amount of stiffness obtained by the sewing or pucker- 
ing of the buff ply. Usually the harder the buff, the 
faster the cut. 

The speeds at which either “cutting” or “coloring” 
buffs are to be operated will vary with the shape 
of the work. “Cutting” buffs operate to a maximum 
of 10,000 s.f.p.m. while “color” buffs are at a maxi- 
mum of 9,000 s.f.p.m. Speeds in excess of these 
values are hazardous in hand buffing odd shaped 
work pieces and, in addition, buff wear may be 
excessive. 

Special polishing procedures are given in Table 
Il]. A word as to wire brushing, which is practiced 
widely, is that the brush should be of the same 
material as the worked part. Stainless type 302 items 
that were wire brushed frequently exhibit a rusting 
condition; when this happens, be sure that the rust- 
ing is not characteristic of the stainless, but rather 
to the particles of embedded iron which may have 
come from the plain carbon steel brush emploved 
for wire brushing. Not only is it essential to use a 
stainless wire brush, it also is an excellent idea to 


ae ra 


insert a passivation treatment which will immunize 
the stainless. 


Summing Up 


The finishing of the stainless steels need not be 
difficult if the characteristics of these materials are 
known and respected. Observe these:— 

1. Do not increase wheel pressure to obtain shorter 
finishing time since this will lead to over-heating 
and, in severe cases, distortion and warpage. 

. When a fresh abrasive wheel or belt is placed 
in production, the use of a scrap piece of material 
to break in the wheel is recommended. 

3. When changing from grit to grit, care should 
be taken to avoid mixing of grits. This is not only 
true in wheel preparation but also where wheels con- 
taining various grit sizes are used. In the latter case 
it is advisable to clean the work before proceeding 
to the next wheel having the finer grit. 

4. In polishing, the abrasive scratches should be 
straight and parallel. Herringbone scratches, gouges 
and chatter are averted by proper technique. 

5. Plain finishing operations carefully so that metal 
removal to finish desired is gradual. In the event of 
spot polishing, those areas which are not touched 
should be suitably protected by masking with ad- 
hesive paper. 

6. Experimental work is of value. Work can be 
done on procedures, methods of improving wheels 
and wheel preparation, effect of grits and com- 
pounds. eee 


quality of the pistons and saved con- 
siderable floor space. 

An average of 200,000 rings are cast 
per 8-hour shift from 3 ft diameter 
down to '4 in. diameter. Two 12 ft 
GN Blastmaster barrels clean the rings 
after they have been cut from the 
sprues and risers. Close control of blast- 
ing time must be maintained because 
piston rings are thinner today than they 
were formerly (5/64 today—'%4” pre- 
viously). Overblasting causes warping 
and a too smooth finish. Yet perfect 
cleaning is essential to quality of 
product. 


200,000 RINGS are blast cleaned per 
8-hour shift in three machines operated 
by one man with the aid of timers, power 
doors and loading and unloading devices. 


SPRUES AND RISERS are cleaned 2-3 
minutes after piston ring castings have 
been removed, to remove sand prior to 
remelt, Cycle timing is automatic. 


New Method for Cleaning Piston Ring Castings 


Increases “production, 


improves quality and 


saves floor space at Muskegon Piston Ring Co. 


e By replacing six airblast cleaning bar- 
rels and ten tumbling mills with four 
Rotoblast Blastmaster Barrels made by 
the Pangborn Corporation, Hagerstown, 
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Md., Muskegon Piston Ring Company, 
Sparta, Mich., has increased the rate 
of blast cleaning of piston ring. cast- 
ings two to three times, improved the 


GRINDING and FINISHING 


Each Barrel Has Timer 


Each barrel is equipped with a timer 
that automatically shuts off the barrel 
at the end of the cleaning cycle of 
five to six minutes. The automatic 
shut-offs, power doors and powered 
loading and unloading devices permit 
one man to handle a group of three 
barrels. 

Two 18 ft “GN” Blastmaster barrels 
clean the sprues and risers before re- 
melting after the piston ring castings 
have been cut off. Cleaning cycle for 
this operation is two to three minutes. 
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VAN NORMAN 
Engineered tor the Sab 


“Bowgage” Production Grinders 


Out Perform Them All for Speed, Accuracy and Low Cost Grinding 


Van Norman “Bowgage" 4BG2 double head 
plunge cut chucking grinder. Capacity: 6” swing 
double work head. Grinding wheel: 30” x (% to 6) 
x (12 or 20). Grinding wheel motor: 10 to 20 H.P. 


Grinding Universal joint flange on the 

Van Norman “Bowgage” 48G2 * 
.022 stock removal — 1.625 diam. — 

15 R.M.S. — Maximum 480 pieces per hour. 


You just can’t beat Van Norman “Bowgage” Production 
Grinders for fast, economical mass production. These mas- 
sive, rugged grinders are “‘engineered for the job” to meet your 
exacting requirements. 


Illustrated is the Van Norman ‘‘Bowgage”’ 4BG2 double Sketches illustrate actual grinding applications per- 
head plunge cut grinder designed and built for a major auto- — for users ~ a and double head plunge cut 
motive manufacturer. Day after day, this 14.8 ton rugged Pete payale GENS Cane 


brute and other —_ and double head grinders are showing 
substantial savings by keeping production up and costs down. 


ay eI fh 
If you have a mass ‘agp grinding problem, let Van ho - W } 
Norman Engineers help you solve it. Write for their help, ae Wy 
Cc 


j j u , 
today. ’ 7 \ \ \ yi i] / 
Don't wait . . . for extra profits install a Van Norman Machine now! They are available es 4 ' 
on five purchase pians — Outright sole . . . Purchase on conditional sales contract up to Cc } \ 


five yeors ... Pay as you depreciate . . . Straight lease ... Lease with option to buy. See your 
dealer or write Van Norman Company. Lease and Conditional Sales Contracts not available to Export. 


VAN NORMAN MACHINE COMPANY SPRINGFIELD 7, 


Manviacturers of — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline and MASSACHUSETTS 
Geer Grinders, Oscillating Radius Grinders, Special Production Grinders, Centeriess Grinders. 


Circle No. 308 on postpaid card 
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SIMONDS. 
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we eee 
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fiber sleeve in the center i ian 
: eee lead bushing, chiefly 
hole, principally for resin- ee : bye 
cid bonded wheels for BY iacieitet ae tte 5 wheels such as 7 x Ya x 1s. 
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RED STREAK FLANGES 

. built-in circular steel flanges 
Gh the center hole. For resinoid 
bonded snagging wheels with 6", 


STEEL INSERTS 

. . threaded or plain, 
in sizes to fit all portable 
grinders, including 
straight wheels, cup 
wheels and cones. 


Better, more economical grinding! Simonds literally ‘“‘centers’’ on this with these improved 
bushings. For you, this means better grinding efficiency .. . in terms of better spindle fit, better 
balance, truer running, less wear on spindles and center mounts and better work produced 


Put all these advantages to work for you by specifying Simonds Abrasive Co. Wheels on all your grinding jobs 


YOUR SIMONDS Y 
CA DISTRIBUTOR — Tx 
SIMONDS ABRASIVE COMPANY + PHILADELPHIA 37,PA. © 


Branch Warehouses: Boston, Detroit, Chicago, Portland, San Francisco. Distributors in Principal Cities 
Division of Simonds Saw and Stee! Co., Fitchburg, Mass. 


—_— 


LOCAL STOCK 


FAST SERVICE 
Circle No. 221 on postpaid cord 
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FIG. 1—Double disc grinder of the through feed type. You can feed 80 to 400 
passes per minute with stock removal up to .030, .0004 for uniformity and parallel. 


(Besly-Welles) 


Why you should know the 
full possibilities of ... 


Double Disc Grinders 


/ You can grind two sides of the 
product within .0003 for both 
parallel and uniformity 


/ Most any part with 2 flat sides can 
be ground on a double disc grinder 

/ Can grind products up to 4” 
diameter, 200 to 400 per minute 
with stock removal of .020 

/ Produces a better surface, greater 
accuracy, less warpage 


J Finish looks and is flat 


By A. E. Salmons 
Tool Division, Dixon Valve & Coupling Co. 


@ The outstanding feature of double spindle 
grinders is their ability to grind two sides simulta- 
neously, fully automatically. There are thousands 
of parts in many industries that could be double disc 
ground. Designers usually think in terms of cutting 
tools, and in many cases castings are made larger 
than necessary because depth of cut is of no great 
moment to the cutting tool. This is also done because 
scale of castings is sometimes destructive to tools. 
On the other hand grinding wheels cut through 
scale easily. 

Production men agree that grinding is not an effi- 
cient way to remove large slices of stock. Yet if cast- 
ings were designed for grinding there would be 
considerable savings in material. There are many 
cases where this saving in material would pay the 
labor cost of grinding. 

Most any part with two flat sides can be ground 
on double disc. Two flat sides of unequal area can 
also be ground. Circular pieces from half inch to 
15 inches can be ground on a continuous through 
feed. Flat stock and many odd shapes can also be 
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FIG. 1A—Another Besly-Welles double disc grinder of the 
through feed type. 


ground fully automatically. Sizes above 15 inch are 
usually ground on special fixtures. Fig. 1 and Fig. 
1A show two double disc grinders of the through 
feed type. On this type you can feed 80 to 400 passes 
per minute with a stock removal of up to .030, .0004 
for uniformity and parallel. The wide variance in 
feeds is influenced by: 

1. The material to be ground. 

2. Amount of stock removal. 

3. Area of contact. 

4. Size or diameter to be ground. 

I have personally ground circular products up to 
four inches diameter, 200 to 400 a minute with a 
stock removal of .020. 


What Can Be Ground 


Some of the products now being ground on a con- 
tinuous feed are piston rings up to 15 inches diameter, 
steel spacing collars, washers of various diameters, 
bearing races, steel gears and many, many others. 
There are many other products that are double disc 
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FIG. 2—Double disc grinder with roll around feed fixture. 
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ground either fully automatic or by special fixtures 
such as blade spring pack retainers, steel thrust 
washers, brass booster rotors, nitralloy gear blanks, 
molded clutch facings, metallic packing collars, ends 
end sides of terra cotta tile, large and small coil 
springs, piston pins, aircraft engine valve inserts, 
alnico magnetos, pump vanes, carbon brushes, etc. 

Brass, bronze, cast iron, bakelite, chrome, plastic 
and hard rubber can be ground with equal success. 
There are only a few manufacturers of double disc 
grinders but if the fundamental factors that govern 
the operation are followed quality and quantity 
will result regardless of manufacturer. On double 
spindle, double disc grinding the discs turn in oppo- 
site directions. One spindle turns clockwise, the other 
counter-clockwise. Spindle speeds range from 750 
to 1000 R.P.M. according to the make or manufac- 
ture. There are a few specialized machines with vari- 
able speed motors with a range 120 to 750 R.P.M. 

Generally 24 to 36 grit grinding discs are used 
for rough grinding 50, 60, 80 grit for finish work. 
When very fine micro-finish work is desired 100 
to 180 grit can be used. 

I helped grind many thousand aircraft piston rings 
on a double spindle, double disc to very fine micro- 
finish. It is a good idea to check with the dise grinder 
manufacturer to supply grinding wheels for your 
type of work. My experience has been with many 
types of feeds. Here are a few of the continuous flow 
types where work is fed directly through grinding 
wheels: 

1. Specially arranged belt and roll feed fixture. 
2. A vertical trough which feeds work into end- 

less belt. This belt carries work to an inclined 

trough and through two rubber rollers into 
guide plates into grinding wheels. 

. Work is loaded into a magazine or trough, and 
fed through guide plates, by chain, with cross 
bars or dogs. Cross bars depend on size of work. 
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There are numerous other types of feeds and in 
many cases they are interchangeable for various types 
of work: 

1. Power oscillated double-end indexing fixture 

type. 

. The hydraulically operated swinging fixture. 

. The magazine weight feed. 

. Rotary work carrier fixture. 

Roller gun type sliding fixture. 

. Roll around feed fixture. (See Fig. 2 for roll 
around feed fixture.) 
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This roller arrangement turns round circular work 
between grinding discs. It will do sizes up to 40 
inches, within .001 for both parallel and uniformity. 

Double disc grinding can be done wet or dry but 
recent trends are toward the use of coolants, as, at 
cooler grinds, more stock can get removed, and the 
finished surface is accordingly better. 
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FIG. 3—Using a straight edge coated thinly with chalk. To 
check, slide gently over surface of grinding wheel. 


Proper Dressing 
First in importance in the operation of double 
spindle, double disc grinding is the correct method 
of dressing grinding wheels. In the more modern 
machines the dresser is power driven. The center 
of dresser should go to center of hole in grinding 
discs. Dresser should not dress more than .004 per 
pass on rough grinding wheels or more than .002 
on the finishing wheels. Grinding wheels should be 
90°, flat for precision size grinding. Use a straight 
edge coated thinly with chalk; to check, slide gently 
over surface of grinding wheel as shown in Fig. 3. 
Let dresser run up and down several times without 
removing anything from wheels at finish of dressing 
operation. If wheels are not flat there is an adjust- 
ment on dressing fixture. Grinding wheels will often 
run eight to 24 hours without redressing. For tough 
jobs or larger sizes, four to eight hours. 
Do not redress grinding wheels unless the follow- 
ing conditions arise: 
1. A spotty burnished appearance on work being 
ground, 
2. A high glossy or glazed finish accompanied by 
increasing vibration of machine. 
3. Breakage of work. 
4. Variation in size and uniformity. Most common 
is Variation in size. 
All double spindle grinders are so arranged that 
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work going all the way through grinding wheels are 
fed through guide plates into guide bars which ex- 
tend past diameter of grinding wheels both at en- 
trance and exit. These guide bars are pulled in a 
straight line with grinding wheels. This will pre- 
vent the grinding wheels from binding on guide 
bars. The guide bars should be set about one sixteenth 
over diameter of work being ground or one sixteenth 
over high side of flat stock. This will prevent work 
from binding on guide bars. 

Guide bars should always be less in thickness 
than the thickness or width of work being ground, 
as follows: 


Width To Be Ground 
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Guide bars should be of semi-hardened steel, but 
in cases where parts contacting guide bars are fin- 
ished surface, brass or bakelite guide bars can be 
used. With proper care and alignment, the same 
guide bars can be used several weeks without re- 
placing. As the lower guide bar does the most work 
sometimes just the latter is changed. 

Many years ago a grinding engineer told me that 
double spindle grinders would never be entirely suc- 
cessful on account of the difference in S.F.P.M. be- 
tween the outer and inner periphery of grinding 
wheels. The equalizing factor is that most of the 
grinding is done on the outer periphery of grinding 
wheels. Therefore, we do not need as much grinding 
area on inner periphery. On outer periphery we take 
a heavy cut and a rapidly diminishing stock removal 
to center of wheels. Work has reached approximate 


End View , Hole In 
Top $ Grinding Wheel 
/ 


/ 


Guide Bor 


Bottom 


FIG. 4—Position of grinding wheels is important for a precision 
grind. If the feed is front-to-back on a horizontal line there 
should be .002 more opening at exit than at entrance. Top 
and bottom should be the same. 
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FIG. 5—Proper set-up for the positioning of grinding wheel 
with one type of feeding fixture. 


size at center of wheels then falls out with a sort of 
lapping effect. I will explain this in another way. 


Position of Grinding Wheels 


Grinding is the action of thousands of grains that 
cut chips out of work being ground. The closer the 
work gets to the center of grinding wheels the nearer 
it becomes to the desired width. It can be seen then 
that the equalizing factor is that we employ less 
grains on inner periphery, but we also have con- 
siderably less stock to remove. This brings us to 
another important necessity for a precision grind: 
the position of grinding wheels. If the feed is front- 
to-back on a horizontal line there should be .002 more 
opening at exit than entrance. Top and bottom 
should be the same. (See Fig. 4.) 

There is a wide variance of opinion even among 
the disc grinder manufacturers on the position of 
grinding wheels. I do know that this alignment will 
give a fast quality production where work goes all 
the way through grinding discs. In many of the 
specialized jobs there are various alignments of grind- 
ing discs. This depends on the metal and what part 
of the grinding wheels are used. There are so many 
feeding fixtures I could not go into all the various 
types but Fig. 5 will give you a general idea of a 
proper setup. 

Piston rings and other circular products up to four 
inches are usually ground at feeds 150 to 400 per 
minute; variation and uniformity within .0003 after 
finish grind. 

Stock removals vary according to sizes, material, 


and area to be ground. One piston ring company 
are grinding piston rings on double spindle grinders 
6000 to 8000 passes per hour with one man only. 

Quality and precision depend largely on properly 
dressed grinding wheels and alignment. Quantity 
depends on method of feed. The following rules 
apply to all makes of double spindle grinders, where 
work is fed all the way through. 

1. Grinding wheels must be dressed flat. 

2. Guide bars must be parallel with grinding 

wheels. 

3. Guide plates, guide bars and grinding wheels 
must be so positioned that work enters and exits 
from machine without binding in any one place. 

Many manufacturers are turning or milling one 
side at a time on products that could be ground more 
rapidly and economically. Double spindle grinding 
produces a better surface, greater accuracy, with less 
warpage. 

Double spindle grinding produces a curlicue or 
criss cross finish that not only looks flat, it is flat. 
Improper set-up immediately shows shear marks or 
sheared finish besides poor size. 


Recent Improvements and Future Possibilities 


1. Simplified straight drive feeds. 

2. Spindle speed adjustments for various new 
kinds of materials. 

Automatic sizing devices. 

Automatic feed loaders and conveyors. 

Double line feed, twin spindle grinders. 

A line of three or four machines that will feed 
from one to the other taking a cut on each. 

The ideal set-up on double spindle grinders being 
ground in is to have as central a position as possible. 
This distributes the pressure evenly and tends to keep 
the grinding wheels flat. (See Fig. 6.) 

Note circular pieces bunched in between guide 
bars all the way through grinding wheels. About 
half of these are down within a few tenths of finish 
size. That’s the secret of precision sizes held on this 
type of grinder. What actually happens is the work 
has reached the desired size within a few tenths at 
the halfway point, at hole in center of wheels. From 
the center to exit they spin out removing a few tenths 
creating a lapping effect. 

Some double spindle men claim that they get as 
good results when the opening in grinding discs 
is .002 greater at the entrance rather than at the 
exit. This is true especially when you run medium 
sizes at very fast feeds. Sizes within a few tenths 
can be maintained for both parallel and uniformity. 
However, if you try a feed slow for large size work 
it is pinched as it leaves the back end of grinding 
wheels. In this setting you get a shear grind instead 
of a spinning lap effect. It is necessary, however, that 
the grinding wheels have same opening at right 
angles to entrance and exit. Double spindle grinders 
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re equipped with size controls responsive at the 
slightest touch for tenth readings at both sides. 


There are several types of manufacturers of double 
spindle grinders and a step-by-step description could 
not be made to fit all makes. However, there are 
eleven fundamental factors that cover most all makes 
of the through-feed type: 


1. Open both heads until grinding wheels are in 
dressing position. 


2. Lock in this position which is now in size 
control. 


3. Remove top guide bar, lower bottom guide bar. 


4. Bring each grinding wheel in until it touches 
dresser. 


5. Start power dresser removing approximately 
.002 to .003 on each grinding wheel to center of 
wheels. 


6. Continue 4 to 5 passes then let dresser go up 
and down two or three times without removing 
any grains. 


7. Raise bottom strip, replace top strip and set 
1/16 over size of work you are going to grind. 


8. Bring grinding wheel in until it touches guide 
bars on the side where the guide plates are 
stationary. 


9. Hold work flat on stationary guide plate and 
slide it gently on guide plate until it touches 
grinding wheel. Grinding wheel should extend 
about .004 to .006 beyond guide plate. 


10. Bring other grinding wheel in until it fits the 
approximate width of work you wish to grind 
“snug fit.” 


11. Start machine and feed using size controls until 
desired size is reached. 


The ability to grind two sides of a product with 
double spindle grinders within .0003 for both parallel 
and uniformity is well recognized in the piston ring 
industry. Many other products are also being ground 
at feeds 200 to 400 per minute where the grinding 
area is small. This includes other circular work pieces 
with wide wall thickness or flat work with large 
grinding areas at speeds of 50 to 100 a minute. Double 
disc grinding would be used on a much wider scale 
if its capabilities were more widely known. 


wheels flat. Note circular pieces bunched in between guide 
bers all the way through grinding wheels. Work reaches 
desired size within a few tenths ot halfway point. 


FIG. 6—The ideal set-up on double spindle grinders being 
ground in is to have as central a position as possible. This 
distributes the pressure evenly and tends to keep the grinding 
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Want to be 


A Diamond Wheel Expert? 


It’s all a matter of keeping a day-to-day record 


of wheel performance. Here’s how to do it... 


RECORD OF GRINDING WHEEL 
MAKE MACHINE 
SIZE WHEEL SIZE START 
GRIT & BOND WHEEL SIZE FINISH 
TYPE WHEEL WEAR 
PART PART NUMBER TOTAL WHEEL 
DATE SIZE SIZE OF STOCK WEAR 
START FINISH | PIECES | RE‘OVAL |] IN ,901 REMARKS 
By O. K. Hittenberger, testing, using, maintaining and finally evaluating. 
Supervisor, Methods & Planning The key to dollar savings is this evaluation of your 


Carboloy Department, General Electric Company 


Detroit, Michigan test records. 


A test record sheet, such as shown here, is easily 
constructed and duplicated. The format allows for 
such basic data as make, size, type, grit and bond, 
machine, wheel size start, wheel size finish and 
total wheel wear. 

For each order you record the data listed below 
the format—namely, date, part size at start, part 
size when finished, total stock removal and a column 
for recording wheel wear by job lot. A “remarks” 
column may be provided for notations as to the day- 
to-day performance of the wheels and coolant used. 

Test records start with a newly mounted wheel — 
which you believe will do the job, or one which 
Evaluating Test Records your diamond wheel manufacturer has recom- 

First thing to do is to devise a simple method of mended. 


@ You can be both author and critic in your own 
story of economics. In this story carbides and dia- 
“ mond wheels are the principal characters. 
| Expert handling of the two characters does not 
take years of training, yet can save you many dol- 
lars in a relatively short time. 

As a carbide user or fabricator, you know that 
diamond wheels make ‘up a good portion of your 
operating budget. Making yourself a diamond wheel 
expert is simply a matter of keeping a day-to-day 
record of wheel performance. 


em arom ae 
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PARKER - MAJESTIC PRECISION MACHINES 


PARKER SPINDLES 
FOR ANY MACHINE—FOR ALL APPLICATIONS 


Following its development in 1915 and as a demand for speed and endurance in grinding 
result of constant improvements through the and precision boring which the Parker Spindle 
years, the Parker Spindle has become one of makes possible has made Parker-Majestic 
the most widely used spindles in this country Incorporated the leading manufacturer of pre- 
today on many makes of machines. The cision spindles. 


PARKER-MAJESTIC, INC. 
147 Joseph Campau, Detroit 7, Michigan 


Circle No. 219 on postpaid card 
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After “trueing” the wheel on the adaptor with 
an indicator, measure the depth of diamond. If the 
test wheel happens to be a circular wheel, you need 
only to measure accurately the diameter and record 
on test sheet. Once the wheel is mounted on the 
adaptor, do not remove until wheel is worn out. If 
adaptor with wheel must be removed from spindle 
for measuring, it would be well to mark the end of 
the spindle and the adaptor so that the assembled 
wheel can be placed in same position on the spindle. 
This will compensate for any spindle run-out. 

Next, sample check some parts to determine stock 
removal, Here, you may want to either record stock 
to be removed in thousandths of an inch or calculate 
the cubic inch of stock removal for the order. 

When the wheel is entirely worn out, you add 
the total stock removal for all jobs. Whether you 
recorded your stock removal in thousandths of an 
inch or in cubic inches, divide this figure into the 
cost of the wheel for the answer you want. 

If the wheel you are testing is going to be used 
on only one type of job, you may only want a dia- 
mond wheel cost per part. In this case, you record 
total of parts ground for life of the wheel, and divide 
into your wheel cost. 

Coolants are an essential part of diamond wheel 
life. Soluble oil can be a base substance, but should 
have a fairly high mixture of water with a rust in- 
hibitor added. Your coolant must be of a type that 
will keep the wheel clean and free-cutting as well 
as act as a cooling agent. Use coolants as liberally 
as your equipment allows. 


HOW DIAMOND WHEEL IS “TRUED” with indicator after 


being mounted on adaptor, 
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The life of your wheel can be greatly affected by 
how it is used. Wheel manufacturers recommend 
certain “use” directions which, generally, should 
be followed. However, after a series of tests, you 
may find it possible to deviate from them and obtain 
a lower wheel and labor cost. 


What Test Records Can Do For You 


Let us summarize just what diamond wheel test 
records can do for you. 

First, by surface finish obtained and the cutting 
action of the wheel, you can determine if a coarser 
grit or harder wheel can be used. If so, longer life 
can be expected with the resultant lower cost. 

Second, you obtain a wheel cost to apply to a 
given stock removal either for future wheel test 
evaluation or a diamond wheel cost for job esti- 
mating purposes. 

Third, test records allow for coolant evaluation 
and, fourth, you can evaluate changes in feeds and 
speeds or any other changes you believe will improve 
costs. 

In our plant, we cut our centerless grinding costs 
by more than 50 per cent through the use of test 
data. The data contributed to specification changes, 
coolant changes, increased feeds and speeds and 
allowed for some mechanization. 

The time to start in making diamond wheel tests 
is now. Your savings will far outweigh the effort. 
After only a few such records, you not only can be 
an expert, but also an expert operating budget ad- 
ministrator. . 


NOTE CHALK MARKS used here to assure re-assembly of 
diamond wheel in same position on spindle, 
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For the finest surfacing 
of Dies, Plates and Machine Parts 
you've ever known... 


SWITCH TO 


V40 SEGNE 


A REVOLUTIONARY NEW CONCEPT in grinding ...V40 Segments TEST THEM AND SEE! 
make all other abrasive segments obsolete . . . thanks to: There's only one way to convince 
fi sae you that V40 Segments are the 
@ 4 radically different manufacturing process finest you can use...a test in your 
e4 remarkable new vitrified bond own shop, on your own machines. 


Your Carborundum Distributor 
or salesman is anxious to arrange 
a test at your earliest covenience. 


ONLY V40 SEGMENTS GIVE YOU 


e@ Highest abrasive content e Most exact uniformity ...end to end Call him today...or write The 
@ Fastest stock removal...with lightest infeeds ® Longest life of any segments Carborundum Company, Dept. 
GF 81-614, Niagara Falls, 


e@ Widest range of performance... yet only five 
simple gradings 


JEST THEM...then SWITCH TO V40 SEGMENTS 


>y CARBORUNDUM : 


REGISTERED TRADE MARK 


e Coolest cutting...on any application 


N.Y. 


@1-614 


Circle No. 220 on postpaid card 
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Lubrication or Cooling? 


Which is more important in a grinding fluid? 


Recent research by the Grinding Wheel Institute points the finger 
on lubrication as the more important function of grinding fluids 


This article summarizes important findings 
from the paper ‘‘Influence of Grinding Fluids 
upon Residual Stresses in Hardened Steel'’ 
by Dr. H. R. Letner, presented at the annual 
meeting of the American Society of Mech- 
anical Engineers. This research was spon- 
sored by the Grinding Wheel Institute and 
the Abrasive Grain Association, conducted at 
Mellon Institute as part of a $250,000 re- 
search program into the effects produced on 
metals by grinding. 


@ Fluids used during a grinding operation can be 
expected to affect the surfaces being ground. These 
effects have been carefully analyzed, using 13 dif- 
ferent fluids. The results suggest that the effective- 


ness of a fluid in minimizing residual grinding 
stress depends not so much on the heat relieving ca- 
pacity of the fluid, but the degree of lubrication 
furnished between the fluid and the work. 

Two of the most important functions of a grind- 
ing fluid are cooling and lubrication. Cooling pro- 
tects the abrasive wheel against mechanical or ther- 
mal stressing of the bond. Cooling the work results 
in a stabilized depth of cut by the wheel. Lubrica- 
tion, on the other hand, tends to reduce wheel face 
loading, glazing of abrasive grains, and most im- 
portant the friction between the wheel and the work. 

Since either of these two functions may have a 
bearing upon plastic deformation by grinding, it 
is possible that residual stresses induced by grinding 
are influenced by the grinding fluid employed. Pre- 
vious work using oil-water emulsions, straight grind- 
ing oils, and air, has borne this out. 

The grinding experiments discussed in the 
Letner paper were performed in the following 
media: 

1. Air 

2. Two different concentrations of rust inhibitor 

in water 
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Diagram of test bar showing positions A and C from which 
specimens for stress measurement were cut. Bars for these 


studies were of AIS! 52100 bearing steel, Rockwell C 59. 
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Comparison of residual stresses resulting from dry grinding with 
those obtained using « 0.5% concentration of nitride inhibitor 
in water, showing the negligible advantage of cooling alone in 
preventing grinding stresses. 


3. Six water miscible oils (soluble oils) 
4. Four straight grinding oils 


Specific aim of the research was to study the effect 
of grinding fluids upon residual stresses induced in 
hardened steel by surface grinding, and their effect 
on fatigue life. Steel used in the experimental pro- 
cedure was of a ball-bearing type, AISI 52100. Its 
composition: 


101 C 0.37 Si 
1.25 Cr 0.011 S 
0.27 Mn 0.011 P 


0.19 Remainder Fe 


Test bars used in the surface grinding experiment 
were 10-5/16 x 3 x 0.160 inches—of the flat fatigue 
type. They were RC 59, annealed for four hours at 
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Residual stresses obtained using two of the straight grinding 
oils tested, indicating the variation in stress concentrations 
which occurred in this grinding fluid category. 
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1000-1100°F between heavy flat steel plates, austeni- 
tized 15 minutes at 1550°F in a salt bath, quenched 
in oil and tempered for two hours at 450° F. 

Crossfeed grinding was employed in the tests using 
an 8 x 0.75 x 1.25 medium grade and structure wheel, 
with 46-grit aluminum oxide abrasive in a vitrified 
bond (38A46-JBVBE). Wheel was mounted on a 
horizontal spindle, reciprocating table type of sur- 
face grinder. 

Surface speed of the wheel was 6000 sfm, traverse 
speed 60 fpm, crossfeed 0.050 in. per traverse and unit 
downfeed 0.001 in. per complete crossfeed. Grinding 
fluids were fed to the periphery of the wheel in a 
conventional manner. 


Results and Conclusions of the Study 


There are indications from various other research 
not summarized in the Letner paper that compres- 
sive stresses at the surface of a part are beneficial 
to the service life of that part. Tensile stresses, on 
the other hand, are generally regarded as harmful. 

Stresswise, water solutions of rust inhibitor or sol- 
uble oil have little advantage over dry grinding for 
the wheel, feeds and speeds tested. The fact that 
stresses obtained with essentially pure water (0.5 
per cent rust inhibitor) are substantially the same 
as those resulting from dry grinding indicates that 
the heat capacity of the fluid has little effect on the 
stresses. Grinding stresses are the result of mechanical 
and thermal stresses in the workpiece associated with 
chip removal by the abrasive. Thus the important 
benefit derived from a grinding fluid is due to a 
reduction in the thermal component, and it must 
come from reducing the amount of heat generated 
rather than carrying it away later. This conclusion 
is consistent with previous research. In metals, at 
least, the workpiece apparently absorbs the surface 
heat so rapidly that any subsequent cooling by the 
fluid is of minor importance. 

Although the wheel, feeds, speeds and work mate- 
rial used in the Letner study are typical of condi- 
tions to be found in commercial practice, no claim 
of generality beyond the scope of the present experi- 
ments is made for the following conclusions: 

1. Stresses obtained with water solutions of rust 
inhibitor or miscible oils differ very little from those 
resulting from dry grinding. 

2. Some reduction in magnitude of the peak tensile 
stresses is indicated by certain straight grinding oils. 

3. Straight grinding oils are conducive to high 
compressive stresses very close to the surface. 

4. The effectiveness of a grinding fluid, as far as 
residual stresses are concerned, depends upon its 
ability to reduce thermal and mechanical stresses 
during chip formation, rather than upon its ability 
to carry heat away from the cutting zone after it 
has been generated. That is, in terms of the generally 
recognized functions of grinding fluids, lubrication 
is more important than cooling. ¢ 
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WRONG... 


OPERATOR WORKING WITHOUT GOGGLES—-safety glasses 
lecking side cups are not considered adequate protection 
egeainst flying particles in grinding operations—attempts to 
hold smell bushing in his fingers at a point a few inches above 
the work rest. Danger of finger abrasions is added to impos- 
sibility of accurate grinding of small piece. 


Check your machine, and check yourself every 
time you approach a grinder. That way, you will 
never have the kind of accident so frequently caused 
simply by being in a hurry and being careless. 

First, have your eyes protected whenever you ap- 
proach a grinder. This means goggles with cups or 
a face shield. If the grinder has a glass shield, be 
sure it is in place and not cracked or broken. 

Then make sure the grinder isn’t running. Next 
check the work rest—'%” from the wheel surface, 
no more, to prevent getting either the work or your 
fingers caught between work rest and wheel. 

Next check wheel mounting. There should be a 
flange on each side of the wheel, preferably with 
a paper or rubber or leather washer the same size 
or larger. 

If the flange appears at all sprung, you should 
not start the wheel at all; report the condition to 


by Edmund Mottershead, President 


Mottershead Associates 


Chicago, III. 
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the supervisor and get the wheel mounted right be- 
fore using it. 

Next, check the guard. Good guards have been 
installed on almost all wheels, but as a wheel is 
worn down in use, the space between the wheel and 
the edge of the guard increases. On some wheels, 
there is an adjustable tongue at the top of the guard. 
The space between the face of the wheel and this 
tongue should be no more than % inch. 

The grinder is such a familiar piece of equipment 
in most shops that we are often prone to overlook 
the simple and easy steps necessary to insure safe 
and efficient operation of the machine. Every man 
feels perfectly competent to operate a grinder, even 
without instruction—and with sometimes tragic re- 
sults. A quick check of these essential points of 
machine condition before operating the wheel will 
save time, save tool and wheel breakage, improve 
your grinding and improve your safety record. 


RIGHT... 


FACE SHIELD PROVIDES PROPER PROTECTION against fly- 
ing bits of metal or abrasive dust. Work rest set at approxi- 
metely inch from grinding wheel affords secure positioning 
for even this small piece being hand-held for removal of minor 
burr. Wheel, of course, is also properly guarded. 
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concentricity... 


automatic with SUNNEN HONED BORES 


FIRST—you hone the bore to fit perfectly on the arbor of 
your gear tooth generating machine. 


NEXT—you generate the teeth from this true bore center... 
assuring 100% concentricity between pitch diameter and bore. 


RESULTS: Elimination of runout and wobble—controlled backlash— 
quiet running, long life gears. Improved quality at-lower cost! 


More and more manufacturers are using this method to produce precision gears. 


Average installation: Under $1,000. Dia. Range: Ye” to 2%" 


FOR ALL KINDS OF HOLES, BORES, CYLINDERS — WITH LANDS, PORTS, KEYWAYS, BLIND ENDS—IN ANY SIZE OR SHAPE PART 


Moy, 1956 


clip and mail coupon now 


—_— <_< 
SUNNEN 


PRODUCTS COMPANY 
7938 MANCHESTER AVE. « ST. LOUIS 17, MO. 


0 Have engineer call for free demonstration 
OO Send case histories and technical information 


NAME ___ 
COMPANY 


ADDRESS —_ 
CITY ZONE____ STATE 


Circle No. 310 on postpaid cord 
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FEATURES 


Grinds both flat and circular 
profiles 


No restrictions on profile 
intricacy 


No templates needed 
Perfect toolroom accuracy 


Saves up to 75% on profile 
work 


Final accuracy checked while 
work is still on the grinder 


Accuracy not affected by wheel 
wear 


GOLDEN 
ANNIVERSARY 
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e No special wheel dressing re- 
quired as wheel can be set at 
any angle—fewer wheels are 
needed 


e Diamond impregnated wheels 
used in grinding carbides last 
longer—no waste as no spe- 
cial dressing is required 


e Multiple work parts ground 
simultaneously 


e Grinds any material including 
carbides 


e Controlled by 50:1 pantograph 
and 30 power scope and view- 
ing screen 


The Sheffield Corporation 
Dayton 1, Ohio, U.S.A. 


Department 6 


manufacture and measurement for mankind 


Circle No. 309 on postpaid card 
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Fig. 1. Finish grinding cam lobes of Plymouth V-8 camshaft. 
What's involved in engineering the proper 


Diamond Dressing Tool 


ee «= «By ~D.. J. Wallace, Vice President 
Here's how it was done Wheel Trueing Tool Company 
at Plymouth . . . oe 
@ In the case histories presented here, some of the 
th +h f jobs themselves are fairly routine. However, the type 
- + + they got a e@ necessary tacts of diamond tool selected for the task will be unique. 
about the job the tool was expected In other cases, both the job itself and the diamond 
to do tool will be decidedly specialized and unusual. 
gene 8 they carefully selected a diamond 4 On each of these jobs we were called in to con- 
best suited to the task sult with the process or tool engineer about the 
specific tool involving an industrial diamond which 
. . « they designed a toolholder that best would best solve his production problem. Sometimes 
presented the diamond to the wheel it was obtaining a high volume of output, with only 
le as a minor regard for other factors. In another case, 
May, 1956 GRINDING and FINISHING 59 
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maintenance of a critical tolerance or reducing ma- 
chining costs was the problem. By knowing the 
particular problem to be met, we have been much 
better able to recommend tools to do the job and 
the customer gets far better results. 


With tolerances in 10ths and half 10ths becoming 
commonplace, the diamond is probably the most 
important single factor in precision grinding! We 
were recently told by the superintendent of the new 
Plymouth V-8 Engine Plant in Detroit, that the cost 
of waste rag for wiping considerably exceeded the 
total expenditures for diamonds, yet without the 
diamonds, virtually all of the precision grinding 
would be impossible. 


Because of the wide interest in the Plymouth V-8 
engine plant, I chose it as the subject of these job 
studies. 


Finish Grinding Cam Lobes 


In this first set-up in figure 1, you see the grinding 
of the 16 lobes of the cam shaft. Rough grinding 
is done on Norton DH automatic cam grinders while 
finish grinding is done on Landis grinders. The 
grinding operation itself is fairly routine for auto- 
motive engine work. However, every possible step 
has been taken to make the grinding automatic. A 
unique overhead conveyor system continuously feeds 
castings to the batteries of grinders. You see one of 
these conveyor brackets here. This has eliminated 
stock-piling in the Plymouth plant and the necessity 
for fork trucks to transfer work between grinding 
operations. 


On both rough and finish grinding, 24 x 3/8 x 18 
in. wheels of aluminum oxide with vitrified bond 
are used. “O” grade wheels are used in both oper- 


C -\ 


Fig. 3. Wlustreting edvantage of automatic indexing device. 


Fig. 2. Automatic wheel trueing device for cam grinder. 


ations with 60 grain for roughing and 90 grain for 
finishing. After removing .050 to .070 in. of stock 
in roughing, the cams are replaced in a conveyor 
bracket to move on to the finishing stations. There 
an additional .010 to .015 in. stock is removed and 
a finish of 10 microinches is maintained. 


As you know, grinding cast iron tends to load the 
wheel rather quickly and requires frequent dressing. 
To meet the need for a smooth flow of materials, 
a method of dressing the wheel without interrupting 
production was sought. Since many of the operators 
would be semi-skilled, it was also important to re- 
lieve these men of the responsibility for these more 
critical wheel dressing techniques. 


Fig. 4. Hydraulic diamond turner used in Plymouth plant. 
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Indexing the Diamond Tool 


In figure 2, with the wheel guard opened, you can 
see our automatic diamond turning device which we 
recommended for the job. The wheel is automatically 
dressed after each cam grinding cycle. This dresser 
is essentially a hydraulically actuated tool-holder 
unit which operates from the hydraulic system of the 
machine. It automatically indexes the diamond tool 
a prescribed number of degrees after each dressing. 
It makes efficient wheel dressing the normal for 
every machine and every operator. 

Usually, the dressing of a 60-grain wheel of this 
size would require a | to 2 ct. diamond tool. How- 
ever, with automatically controlled indexing we are 
able to recommend smaller diamonds. For instance, 
diamonds under | carat are used in these tools. In 
addition to the savings in the cost of the diamonds 
themselves, we’ve found the smaller diamond in the 
automatic turner to be more effective in maintaining 
an open, sharp grain. With the conventional single- 
point diamond tool, relatively large flat surfaces 
quickly develop. The edges of this flat become dulled 
and ineffective in fracturing the wheel grains. The 
wheel requires more frequent dressings; production 
suffers and costs rise. 

The simple drawings in figure 3 show the prin- 
ciples involved in the automatic indexing device. 
Normally the grain structure of a diamond converges 
at the tip of the diamond. (See natural shape dia- 
mond illustrations.) If this tip is presented to the 
wheel, the diamond wears quickly across the grain, 
where wear resistance is lowest. You've probably all 
seen diamonds used this way and quickly worn to a 
useless flat surface. The flat not only fails to do a 
job of cutting, but it also rapidly builds up heat 
which may cause the diamond to be burned or even 
result in permanent damage to the diamond. 

The automatic diamond turner is designed to pre- 
sent the rib or side of the facet to the wheel so that 
wear is along the length of the grain, where wear 
resistance is highest. The point of the natural shape, 
select octahedron diamond is turned slightly for this 
tool to facilitate formation of the facets (see tip). 

By metered indexing of the diamond, new facets 
are continually being developed and new edges being 
sharpened as illustrated here (notice facets). Main- 
taining this rib, which contacts the wheel, in a 
sharpened condition gives ideal wheel grain fractur- 
ing, with a very minimum of grain removal from the 
wheel. Moreover, it keeps the grain open and free 
of metal. 

By developing these sharp edges, the automatic 
diamond turner also permits lighter infeed in wheel 
dressing. This extends the grinding wheel service 
as well as the diamond tool life. 

Figure 4 is a photograph of a diamond tool which 
has been used in hydraulic diamond turner showing 
how uniformly the diamond is shaped from the point 
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Fig. 5. Landis six-wheel grinder for grinding camshaft main 
bearings, equipped with wheel-type diamond tool. 


back. You can also see some of the detail of Wheel 
Trueing’s hydraulic diamond turner used at the Ply- 
mouth engine plant. At Plymouth, the diamond 
turner, on both Norton and Landis machines, is set 
to index the diamond 7,” after each dressing. This 
setting of 714° develops 48 perfect facets on the face 
of the diamond in a complete revolution of the tool. 


Grinding the Cam Main Bearings 


Moving down the line from the cam lobe grinding, 
figure 5, we find a group of Landis multiple-wheel 
grinders for grinding the cam main bearings. Rough- 
ing the five main bearings and the gear blank is done 
on six-wheel Landis IW cam grinders with finishing 
of the main bearings on five-wheel units. 


In this picture, you can see the location of the 
cam shaft in the fixture as the oscillating wheels 
remove .012 to .015 in. stock in the finish grinding. 
Diameter tolerances of plus .010, minus .000 in. are 
maintained, with concentricity and out-of-round 
condition held to .0001 in. When any bearing ex- 
ceeds these tolerances, all the wheels must be dressed 
to give uniform grinding performance. Since all 
wheels are on a common spindle, wheel diameters 
must be kept uniform to obtain identical bearing 
diameters. With grinding wheels 35 x 1-1/8 expected 
to hold such tolerances with a 15-18 microinch finish, 
performance of the diamond tools is exceptionally 
important. 


You can see here the wheel-type diamond tools 
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with calibrated in-feed for the precision wheel dress- 
ing. Conventional single-point diamond tools failed 
to give at top production speeds grinding wheel 
finishes that would maintain the tolerances and finish 
required. With the single-point dressing tool, out-of- 
round and tapered conditions occurred to create a 
bottle-neck in the smooth flowing production line. 


A wheel-type diamond tool was recommended for 
the job to correct this difficulty. As the wheels oscil- 
late across the machine, each wheel is individually 
dressed by its own diamond tool. In figure 6 you see 
a detailed illustration of this tool. For this particular 
application, 16 carefully selected and matched elon- 
gated shape diamonds, totalling 2 cts., are set in the 
matrix, four diamonds on each of the faces. All four 
diamonds contact the wheel simultaneously in a ver- 
tical position. This wheel-type tool provides about 
the same advantages as the automatic diamond turner 
and is used on machines where space limitations do 
not permit use of the turner. 


Rather than the single edge of a larger diamond 
contacting the wheel, we have here four smaller, 
yet sharper, diamonds to fracture the wheel grain. 
And as the diamonds in each face are consumed, 
the tool head can be changed to present a virtually 
new dressing tool. This, of course, eliminates down- 
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Fig. 6. Wheel-type dresser employed on cam bearing grinder. 


time for changing tools and permits uninterrupted 
production. 


Fig. 7. Crankshaft grinder uses six biade-type dressers. 
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Fig. 8. Positioning of diamonds in matrix of blade dresser. 


Battery of Crankshaft Grinders 


Along the 4500 feet of crankshaft automation line 
at the Plymouth V-8 engine plant, we find a battery 
of Landis IW crankshaft grinders simultaneously 
machining the five main bearings and the oil seal, 
figure 7. The conveyor system coupled with built-in 
loaders and unloaders on the machines themselves 
has eliminated the fatigue and drudgery hitherto 
associated with crankshaft machining. 

Just as on the multiple wheel cam grinders, these 
crankshaft grinders have an individual gage for each 
grinding wheel. Here too, occurrence of any di- 
ameter that exceeds the .0002 in. tolerance calls for 
the immediate dressing of all wheels to a uniform 
diameter. The special gage at the left of the figure 
is used to facilitate the dressing operation by indicat- 
ing the distance from the wheel spindle to the point 
of work-wheel contact. 

Plunge grinding is done with 60 grain, “O” graded 
wheels, again of aluminum oxide, vitreous bond. 
They are 42 in. diameter wheels, varying in width 
from .991 to 1% inches. Here in the roughing opera- 
tion, .030 in. stock is removed from the six work 
surfaces. 


Wheel Trueing Blade-Type Diamond Tool 


Six calibrated in-feed barrels for the diamond 
dressing tools are used. Originally, these machines 
were equipped with single-point diamond dressers, 
but these tools failed to give the desired results. 
Again, as in the grinding of the cam main bearings, 
an automatic diamond turner would have been ideal, 
but space limitations on the machine prohibited the 
use of the hydraulic unit. In this case, a patented 
Wheel Trueing blade-type diamond tool was recom 
mended. We call this tool 3-3-3. It consists of three 
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Fig. 9. Special blade dresser specified for finishing. 


overlapping layers of carefully selected and matched 
elongated type diamonds with three diamonds in 
each row. 

Figure 8 is a detailed drawing, showing how these 
diamonds are positioned in the matrix. The angle 
of the blade permits the diamonds to contact the 
wheel at right angles to its axis. Three diamonds 
contact the wheel simultaneously when the wheel 
is being dressed. The special matrix alloy securely 
bonds the diamonds in position, allowing the dia- 
monds to be completely consumed in the tool. By 
overlapping the rows of diamonds, a new set of 
diamonds is being exposed and readied for dressing 
as the preceding group is being used up. Even though 
the matrix possesses this unusual quality for holding 
the diamond in position, it can be ground away, 
exposing new layers of diamonds, without glazing 
the grinding wheel. 

For the finish grinding, a 60 grain wheel is used, 
but of “N” grade hardness. .020” material is re 
moved in finishing and a fine finish of 15-18 micro 
inches is maintained. 


Dressing Tool for Finishing 


In the finishing, a different dressing tool was 
recommended than used in plunge grinding. Figure 
9 is a picture of the blade-type tool used in finish 
grinding. This tool has several diamonds, in a 
single layer, covering the face of the tool but all 
making simultaneous contact with the grinding 
wheel. They can be completely consumed before 
replacement is necessary. 

Here again, it is the presentation of a number of 
relatively small, but sharp, diamond edges which 
produce the superior grain fracturing action rather 
than a larger, single-point diamond tool. ¢ ¢ @ 
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Available Literature 


2 


is 


x 


Catalogs and Bulletins 


Available from Manufacturers 


For copies of the literature in which you have an interest use 


the postage-paid postcard. Merely circle the identifying 


number and mail the postcard. 


1. Barrel Finishing. Almco Div. of 
Queen Stove Works, Inc., Dept. GF, 
Albert Lea, Minn., has literature avail- 
able describing and illustrating their 
automated Sub-O-Matic submerged- 
type barrel finishing systems, for high 
production descaling, deburring, grind- 
ing and burnishing. In this catalog you 
will find a detailed description of the 
Sub-O-Matic systems, what they are, 
how they work, and what they can ac- 
complish for you. 


(see Number |.) 


Satmco. 


* ee 


wend 
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2. Bench Grinders. Literature available 
from Crystal Lake Grinders, Dept. RG, 
Crystal Lake, IIl., describes and illus- 
trates their line of universal, semi-uni- 
versal, and plain precision bench grind- 
ers. These grinders are said to grind 
on dead centers from .000030” to 
000005” in roundness being accom- 
plished by the highly developed double 
taper bearing design having one bear- 
ing for radial and thrust load. Specifica- 
tions are given. 


(see Number 2.) 
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(see Number 3.) 


3. Portable Electric Tools. Catalog 
FGH-2, available from Precise Products 
Corp., Dept. FF, Racine, Wis., describes 
and illustrates grinder millers; power 
quills; tools in steel tool chests; milling 
machines and H.S. drill 
presses; vari speed lathes; commutator 
mills; accessories for quills; machine 
tool mounts; filtration units; electric 
speed controls; application pictures and 
a price list. 

4. Tool and Cutter Grinder. Bulletin 
125, describing the new No. 12A tool 
and cutter grinder is now available 
from Covel Mfg. Co., Dept. GF, Benton 
Harbor, Mich. The 12A is equipped 
with a Pope | hp direct motor driven 
tilting swivel spindle. Clearance angles 
can be readily and easily determined 
with the aid of the scale; also quick 
acting clamps and gear adjustment are 
provided. 


accessories: 


5. Gage Units. Catalog No. 8, describ- 
ing and illustrating standard gage units 
for process and design engineering is 
available from A. G. Davis Gage & 


(see Number 4.) 


VERSAL COTTER AND TOCL GRINDERS 


A hee 


see 
MICHIGAN, USA 


21435 


Engineering Co., Dept. RG, 
Mich. 


Dequindre Rd., Hazel Park, 
Catalog features standard gage units; 
standard indicator depth gages; stand- 
ard flush pin gage blanks; internal 
groove diameter gages; and special 
gages, along with a complete price list. 


6. Grinding Fixture. The Harig Grind- 
All fixture, for higher accuracy, greater 
range and maximum speed in grinding 
perforators, is featured in_ literature 
available from Harig Mfg. Corp., Dept. 
GF, 5751 W. Howard St., Chicago 31, 
Ill. Designed to meet the need for 
a faster and more versatile perforator 
grinding attachment, the Grind-All 
permits grinding of irregular shapes 
concentric with shank within + .0002. 


7. Diamond Wheels. Ace Abrasive 
Laboratories, Dept. FG, 35 Roselle St., 
Mineola, N.Y., has a new catalog avail- 
able describing their Star Dust diamond 


higher accuracy 
areater range 
and 

marimam speed 
in grinding 
perferaters 


(see Number 6.) 


wheels and hones. Also included in 
the catalog are diamond compounds, 
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BIG Machine Performance—small 
machine cost . . . Boyar-Schultz 6 x 12 
Surface Grinder is designed for very 
close tolerance work and built with 
extra sturdiness to maintain that pre- 
cision quality through a long life. 

If your need is for extreme accuracy 
in a grinder that will accommodate as 
much as 80% of the work in the tool 
room ...this is your best buy! We find 
this grinder is also used to great advan- 
f tage in the production line. Write, wire. 
or call us, We'll be glad to SHOW you 
what this fine grinder can do for you. 
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which are color identified for each 
grade. 


8. Electrolytic Shaping. Anocut Engi- 
neering Co., Dept. FF, 631 W. Wash- 
ington St., Chicago 6, Ill., has a new 
brochure available describing the Elec- 
trolytic shaping method for hard-to- 
grind materials. Anocut electrolytic 
grinding is a cold process and uses low 
pressures against the work, so there 
are no problems of work hardening or 
spot-annealing even on titanium or 
hardened alloy steels. 


9. Electronic Formulation. Bay State 
Abrasive Products Co., Dept. GF, 
Westboro, Mass., has literature avail- 
able describing their Electronic Formu- 
lation process. The name means just 
what it says—the precision of electronics 
applied to the calculation of manutac- 
turing formulas for Bay State grinding 


wheels, through the use of modern 
electronic computers. 


10. Automatic Sizing, for the constant, 
high production rates needed in coordi- 
nating production lines, is described in 
literature available from Bryant Chuck- 
ing Grinder Co., Dept. GG, Clinton 
St., Springfield, Vt. Automatic sizing 
is essential on machines which are in- 
tegrated into automated production 
lines. It minimizes the need for operator 
attention and helps maintain high pro- 
duction. 


11. Portable Air Tools. Buckeye Tools 
Corp., Dept. GR, P. O. Box 966, Dayton 
1, O., has literature available containing 
condensed information on their angle 
grinders and sanders; mini-grinders; 
impact wrenches; torque control units; 
!.” capacity nibblers; along with com- 
plete design and construction features. 


with the ANTON 


ADJUSTABLE MAGNETIC WORKHOLDER 


This revolutionary, new holding block saves countless 
dollars and man-hours for toolmakers and machinists. 
The old time-consuming and complicated setups for 
angular grinding can now be discarded. You can now 
grind any desired angle with ease, using only a pro- 
tractor and planer gauge to set or reset the holding 
block. An invaluable aid to anyone whose tooling require- 
ments must meet the modern demands of quantity and 
quality production. And, it’s inexpensive! 


Standard & Magnetic Parallels * Standard & Adjustable V-Blocks ¢ Diamond Holders « Milled Blanks | 


Write today for complete technical date te: 


Machine Works 


1226 Flushing Avenue, Brooklyn 37, New York 
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12. Surface Finish. The Brush Surf- 
indicator for measuring surface rough- 
ness is described in literature available 
from Brush Electronics Cox; Dept. FF, 
3405 Perkins Ave., Cleveland 14, O. 
With this production inspection tool 
you can make surface roughness meas- 
urements on the production line. The 
operator guides the pickup over the 
piece to be inspected, and reads sur- 
face in microinches on the meter. 


13. Surface Grinders. Boyar-Schultz 
Corp., Dept. G, 2000 S. 25th Ave., 
Broadview, Ill., has literature describ- 
ing and illustrating their 6 x 18 hy- 
draulic and hand feed surface grinders. 
This machine is designed and built for 
tool room as well as for production use. 
Both hand feed and hydraulic models 
offer greater capacity, greater vertical 
height and better performance than 
ever before. 


14. Air Operated Chucks. Crodian & 
Company, Dept. FG, 4897 Kessler 
Blvd., East Drive, Indianapolis 20, Ind., 
has literature available featuring their 
line of Stace precision air operated 
chucks. Ideal for lathes, borematics, 
profilers, internal and external grind- 
ers, mills, etc., the new Stace is guaran- 
teed to hold concentricity to .0005— 
and many operators report no difficulty 
in working to .0002, with increased 
speed and fewer rejects. 


15. Grinding Attachment. Cleveland 
Grinding Machine Co., Dept. FF, 1643 
Eddy Rd., Cleveland 12, O., has litera- 
ture describing their cylindrical and 
index grinding attachment that will 
convert your optical visual grinder to 
a cylindrical grinder in seconds. At- 
tachments, applications and _ specifica- 
tions are included. 


16. Diamond Dressers. The complete 
line of diamond dressers is included 
in literature available from Arthur A. 
Crafts Co., Inc., Dept. G, 603 New- 
bury St.. Kenmore Sq., Boston 15, 
Mass. Information is included concern- 
ing their diamond resetting service, 
diamond dust, wheels and tools, gages 
and wear-parts. 


17. Optical Flats. Lapmaster Mono- 
chromatic light and optical flats for 
measuring flatness are featured in litera- 
ture available from Crane Packing Co., 
Dept. FF, Lapmaster Div., 6400 Oak- 
ton St., Morton Grove, Ill. Light band 
readings through an optical flat, using 
monochromatic light source, are said to 
represent the most accurate method of 
checking surface flatness. 


18. Surface Grinder. Literature is avail- 
able from Columbia _ International 


Corp., Machine Tool Importers, Dept. 
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GF, 10-35 44th Drive, Long Island 
City 1, N.Y., describing and illustrating 
the ELB surface grinding machines. 
These grinders are made by a company 
in Western Germany, who specialize 
in surface grinders and who base the 
design of the machines on many years 
of experience. 


19. Chuck Control. A new brochure an- 
nounced by the DoAll Co., Dept. FF, 
Des Plaines, Ill., discusses their Selec- 
trons for effortless and automatic con- 
trol of magnetic chucks. Brochure gives 
details concerning the method of ob- 
taining dc power from the rectifier 
and the principle involved in the in- 
finitely variable control of holding 
power and the automatic demagnetiza- 
tion of chuck and work. 


20. Grinding Wheels. A bulletin on 
grinding wheels for use on tools and 
cutters has been prepared by Electro 
Refractories & Abrasives Corp., Dept. 
GR, 344 Delaware Ave., Buffalo, N.Y. 
Vitrified and resinoid bonded grinding 
wheel specifications are listed for tool 
room applications. Bulletin includes in- 
formation on resin bonded wheels as 
used to grind tungsten carbide and 
high speed steel cutters. 


21. Belt Grinder. The Engelberg Huller 
Co., Inc., Dept. G, Syracuse, N.Y., has 
literature available describing and illus- 
trating their model AG4 wet-dry belt 
grinder. It is a low-priced unit with 
a 4x54” abrasive belt running over 
a hard surfaced platen. An adjustable 
housing makes possible both vertical 
and horizontal use. It is basically a 
dry machine, but being fully enclosed, 
it may also be used for wet grinding. 


22. Electro-Autosizing Machine Div., 
Industrial Gauges Corp., Dept. RG, 
West Englewood, N.J., has literature 
available describing their process of 
automatic and precise control of size 
during a work cycle by making the 
size of the workpiece itself control 
or stop the process. Accuracies of 
00004” are said to be repeated over 
and over, and are guaranteed for the 
operating lifetime of the machine. 


23. Horizontal Comparator. Federal 
Products Corp., Dept. FF, 1144 Eddy 
St., Providence 1, R.I., has literature 
available describing their horizontal 
Master Comparator and their Model 
130 comparator. An operator, observ- 
ing common-sense precautions such as 
maintaining constant temperature, 
cleanliness and following correct oper- 
ating procedure, will obtain repeat 
readings and detect variations equal 
to or plus one millionth of an inch 
with the Master Comparator. 


24. Surface Grinder. The Astra Type 
H24, 10x24” hydraulic surface grind- 


May, 1956 


ing machine is described and illustrated 
in literature available trom Graham 
Machine Tool Co., Dept. GG, 19 Cleve- 
land Place, New York 12, N.Y. This 
machine is medium-sized, quick-work- 
ing and powerful with a greater grind- 
ing width and fully hydraulic table 
movement. Advanced design features 
are given along with complete specifica- 
tions. 


25. Visible Grinding. A new grinding 
method which permits the operator 
to see right through the grinding wheel 
is described in a new brochure issued 
by the Carl Hirschmann Co., Inc., Dept. 
GF, 30 Park Ave., Manhasset, N.Y. 
This method utilizes a specially de- 
signed unbreakable wheel, which when 
rotated horizontally at 3,600 rpm, 
creates a stroboscopic effect making the 
wheel, in effect, transparent. 


26. Chucks. Literature is available from 
Horton Chuck, Dept. GR, Windsor 
Locks, Conn., describing and illustrat- 
ing their complete line of independent 
chucks; scroll universal chucks, scroll 
combination chucks, two-jaw lathe 
chucks, face plate, and boring mill jaws. 


27. Wheel Dressers. Hoglund hydraulic 
automatic dressers for centerless grind- 
ers are featured in literature available 
from Hoglund Engineering & Mfg. 
Co., Dept. G, 343 Snyder Ave., Berke- 
ley Heights, N.J. Dresser features fast, 
accurate automatic contour wheel dress- 
ing with tenths accuracy on complex 
contours over the whole width of the 
wheel. Any desired contour that can 
be entered with a diamond can_ be 
dressed into the grinding wheel with 
a continuous, uninterrupted cut across 
the wheel. 
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Read 
this 
folder 


If you're looking for someone to produce 
precision flatness on your parts, our flat lap- 
ping service department is equipped to pro- 
duce parts with a flatness of .000011 inch 
or less and finishes to 2 micro inches on a 
wide range of sizes in large or small produc- 
tion runs. Materials range from steel, Stellite, 
cast iron, brass and aluminum to plastics, 


~ 
glass, ceramics, carbons and many others. 
e Thirty-six machines, together with “know how" and precision 
inspection facilities, insure work to meet your requirements. Branch 
a service plants are also located in Houston, Los Angeles, Miami, 


New York, Philadelphia and Hamilton, Ontario. 
For complete information, write for this free folder today. 


CRANE PACKING CO. 
6417 Oakton St., Morton Grove, Ill. (chicoge Subure) 
in Conede: Crane Pecking Co, Lid, Homilton, Ont. 
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production gaging in microinches 
with Cleveland Instruments 


ly eunbets 

Then get A ‘tent Cleveland 
Instrument story. Coli 

ws OF write for ce tadey 


Super accuracy is a must in the 
manufacture of quality tapered roller 
bearings for machire tool spindles, specia! 
equipment and other precision 
applications. And to hold assembled 
bearings to a maximum permissible runout 
of .000075 inch means producing indi- 
vidual parts to a tolerance of 25 micro- 


of tapered roller | | 
inches or less on a production line basis. 
That's why one of America’s leading 


— with bearing manufacturers uses Cleveland 
a Instrument equipment for accurate, 

. high-speed production gaging for size, 
concentricity of bores, squareness to face. 
taper when assembled, wobble and 
runout. For this manufacturer has found 
by experience that Cleveland Instruments 
are precise, accurate, flexible and give 
“laboratory” standards in production work. 

Another problem marked “Solved” 
~ by Cleveland Instruments. 


CLEVELAND INSTRUMENT comranr. inc 


735 Cernegie Avenue + Clevelenc 15, Ohic 
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for sharper cutting... 
for Cleaner cutting... 
for smoother finishing... 


fry the line where you can— 


$@@ the difference... eo 
feel the difference... , 


and actually prove —_ 


the difference— 


ABRASIVES *% 
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MICHIGAN ABRASIVE COMPANY 


Manufacturers of 
‘The Humidity-Controlled Abrasive’ 
DETROIT 5, MICHIGAN 
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Other reasons why 


Pbiehrgan. 
ABRASIVES 
are better for you 


PROOF you can SEE the difference 


You SEE the difference because most 
all Michigan Abrasive products are 
red in color—different on sight from 
other abrasives! 


PROOF you can FEEL the difference 


You FEEL the difference because 
whether you are grinding or 
oe you can feel the stock 

eing removed faster and easier! 


PERFORMANCE 
that’s always the same... 

due to highest grade of raw mate- 
rial and most modern quality con- 
trol 


PROOF we can PROVE the differen 


AND WE CAN ACTUALLY PROV) 
THE DIFFERENCE in your plant 0° 
shop . . . to your conditions an’ 
specifications! 


Cfust White Todliry 
FOR TRIAL DEMONSTRATION 


One of our abrasive engineering specialists will bring 


PROMPT SERVICE... 
both from our company and from 
our stocking distributors located 
in every U. S. industrial area! 


proper abrasive products, show you how much mor 
quickly and cleanly stock is removed ...and finishec 


to your specifications! 


PLENTIFUL SUPPLY... 
due to unmatched precision-coat- 
ing equipment and enormous 
specially-designed blowers and 
heaters . . . and one of the most 
modern, single-purpose coated 
abrasive manufacturing plants in 
the world... 


Sharper cutting...Cleaner cutting 
Smoother finishing 


MICHIGAN ABRASIVE COMPANY 


Manufacturers of 
‘The Humidity-Controlled Abrasive’ 


11900 E. 8-MILE ROAD « DETROIT 5, MICHIGAN 
Telephone LAkeview 7-2050 


THE COMPLETE 
QUALITY LINE... 
from wide belts 
like this to small 
specialties! 


All yours for Sharper cutting ... Cleaner cutting 
... Smoother finishing Abrasives! 
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Dressing an Angle on a Surface Grinder 


By Carl J. Raeder 


Dressing an angle on a_ surface 
grinder is a tedious and time consum- 
ing operation. Not all surface grinders 
have a built in angle dresser. There 
are adjustable angle tools on the mar- 
ket but the angle wanted is generally 
not the angle the tool was last set 
for and it takes time to reset it with a 
protractor accurately. Then, again, the 
diamond point must be set directly 
under the center of the wheel to get 
an accurate angle. 

Using the angle blocks illustrated it 
is simple to repeat dress for any angle 
the block is cut for and to locate the 
diamond under the center of the wheel 
accurately. Diamond is of the cen- 
trally mounted type. 

The two pieces, one with 45° on 
each side and the other with 30° and 
60° are accurately ground, and to the 


— 1% ~~ 


same thickness from 144” CRS stock. 
They are laid on their sides and with 
a rigid scriber on a heavy planer gage 
a heavy center line is drawn on each 
slope deeply in the exact center. 


Most magnetic tables are indicated 
on the front when bolted on machine. 
To use these blocks place with sick 
square to front using a square and 
throw on magnet. At the apex of the 
angles take a light clean up grind, 
least possible. This narrow face 1s lay 
out blued and placed as centrally as 
possible visually under the middle ot 
the wheel which is dropped .001 or 
002 and the table run in away from 
the operator. A fine contour mark will 
appear and should be equally distri 
buted over the scribed center line. If 
not equal, shift table, reblue and try 
again. One or two tries brings the 
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FRONT VIEW MAG TABLE: CENTERING 
TNE ANGLE BLOCK UNOER WHEEL. 


S/O£ VIEW 
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ASSEMBLY | 
AP SCREWS 


WiOTH OF 
ANGLE BLOCK 
PLUS .OOR 

, CLEARANCE 


LOCK SCAEW 


thon te” 


FINGER HOLD KEEP LON ~ 
CAP SCREWS ¥e* oR So. 


CRS CENTER DIAMOND HOLDER /S STEEL TO GIVE A SL/ONT 


STICK OW MAGNET/ZEO ANGLE BLOCK. BRASS SIOE 
RETAINERS SO /T WON'T BE TOO STICKY ANO ORAG. 


scribed center line in the middle ot 
the wheel mark. The table is not moved 
again left or right. 

For dressing, the wheel is raised 
and the saddle with the diamond is 
placed on the slope tor sliding up and 


down manually, using the side screws 
for finger grips. Use uppermost range 
of slope for visibility. Preferably the 
wheel was rough dressed previously 
by hand tool. The wheel is lowered 
and saddle slid up and down, repeat- 


kc CHEAPER ye FASTER | 
jc MORE ACCURATELY — 


with a FULMER HONING MACHINE! 


‘aed J F * 


Switch from grinding er finish 
boring te Fulmer Hening! There's 
@ double saving:. you cv? costs 
ond releace bering or grinding 
machinery for othe:  wses, 


Fulmer Honing Machines speed 
production and lower costs. 
Ruggedly constructed and enginee- 
ed to handle groeter loads than 
normal. They assure low upkeep 
under the most severe oferating 
conditions and previde ampie 
cutting power to the stones, 


for precision-honing internal bor 
of ferrous and non-ferrous metal 
glass, plastic etc. 


vsevally ovtperforms convention: 
grinding or finish boring! Find ov 
how! Write for Bulletin on Honing 
te: C. Allen Fulmer Co., Dept. G 
107 £. 4th 5St., Cincinnati 2, ©. 


FULMER machines ore designed with 
@ minimum number ef purts for 
minimum mointenance. Five basic 
sizes provide a machine fitted to 
any needs. Fuimer prédsion honing 


ULMER ; ' 
“ Vi, wea honing equipment 


\/A 


Circle No. 226 on postpaid card 
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ing until a good bevel is obtained. Care 
in making the last passes will assure 
a good even bevel free of ridges, using 
light cuts and sliding surfaces tree 
of transient grit. 

When dressing 45° on both sides 
the wheel is raised, the table run in 
enough to accommodate the diamond 
holder and the operation repeated. This 
time the fingers are near the wheel, 
one hand on each side of the angle 
and care should be taken of the 
knuckles. @ @ 


Rotatable Diamond Nib 


for Wheel Truing 
By H. J. Gerber 


It is always desirable to change the 
cutting position of a wheel truing 
diamond at frequent intervals. This 
is best done in some systematic manner 
in order to get maximum service from 
the diamond. There are on the market 
a number of devices which will rotate 
the diamond mechanically but they are 
rather expensive. The small shop may 
find that the following method can 
be effectively used. 


LOCK SCREW TONDO N/E 
1M POSITION 


\ 
WoL bER FOR 18 
“ GRADUATIONS 
(NOENTED FREE HAND WITH 
SWARP CHISEL (ACCURACY OF 
SPACING 1S WOT IMPORTANT) 


LNOEX MARK 


The standard diamond nib can be 
altered in such a manner that the oper- 
ator can constantly be aware of the 
position in which the diamond was 
last set even though it may have been 
removed from the holder and used 
in another machine. 

A knurled band is first: machined 
around the nose ot the nib to provide 
a finger grip. The nib is then freehand 
graduated into a number of more or 
less equally spaced divisions around its 
periphery. These divisions are then 
numbered with hand stamps. The grad- 
uations can be indented with a sharp 
chisel and there is no requirement tor 
a precision job. 

An adapter is then turned up and 
bored out to a tree turning fit on 
the shank of the diamond nib. The nib 
is secured to this adapter and locked 
in each indexed position by a thumb 
screw which seats into a neck machined 
in the diamond shank. This adapter 
should be lett permanently secured to 
the truing support in case the diamond 
is frequently removed to use elsewhere. 

This graduated nib can now be 
rotated in an orderly manner in order 
to most effectively distribute the wear 
on the diamond. e@ e 
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stock, and tor holding taps to slot 
shank tor special holders. 

It is especially usetul tor a job ot 
several pieces W hen stop rod is used to 
make all pieces alike. The plate on the 
\ stop rod is adjustable. Clamp slides in 


slots in any position on block. 


O It can be used in a grinder with 
E ai orn magnetic chuck, on a drill press on a 
—>_$_—— . 
FoR C.ame table, on a miller with vise or shaper, 
or in a vise. The clamp can be reversed 
using 45° or 60°, @ e@ 


" Q 
A O]}_ Eno 
. SECTIONAL viaw 
2 View SHwows/ne 
45° 6O° ¢ Cramer 
Sior7rs 


“Ll ask him, can he grind profiles, 
and this is what happens!” 
MASTER 


|LASSY Bere 


PLATES 


This Master V-Block Angle 
Plate is an improved new 
design. Saves hours of 
setup time. Assures pre 
cise work accuracy. Re- 
quires less skill. 


Nore Squares 
M1it.€0 OR Gaovno 
/N Rouno ¢ Fiar 
Srock 


A-V 8BL0cK 

B- CiAamepe 

C- Locw Screw 

O- Stors For Cramer 

—- 6o° 

F- 45° 

G- Tarrao HoL.e 
AOUUSTABLE STOP 


Side Gage automatically 
squares work precisely 
and without removing 
angle plate from chuck. 


This special holder tor round stock, 
square stock or hex can be used to 
grind flats on round stock, for grooves, 


for shoulders, or tor cut off operations. 
It is also handy for drilling a hole di 
rectly through the center ot round 


} 


DrRiti 

Hotes 

Draecriy 
/nN CENTER 


ee ANGLE ON 


ROuNO OR 
FLAT STocK 


On SQUARE 
STOCK 
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Repetitive accuracy main- 
tained. 


Adjustable parallel! holds 
the smallest work for 
position and clamping 
with ease and accuracy 


7 


4. 


LASSY MASTER Angle 
Plate provides a master 
setup for regrinding of 
worn or inaccurate Angle 
Plates. 


WRITE FOR DESCRIPTIVE LITERATURE 


TOOL 
COMPANY 


PLAINVILLE, CONNECTICUT, U.S.A. 
Circle No. 227 on postpaid cord 
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RIGID VERTICAL SLIDE 


Grinding wheel and head are sup- 
ported by the rigid vertical slide 
which is 16%” in depth. Length of 
vertical ways is 27”. Distance be- 
tween vertical ways is 84%”. 


CHOICE OF SPINDLES 


Covel offers your choice of Pope, 
Excello or Whitnon direct motor driven 
1 H.P, 3450 RPM spindles. 3” di- 
ameter cartridge type. Spindle quill 
is supported to within 1%4” of its 
front end, 


CONVENIENT CONTROLS 


Elevating hand wheel with floating 
vernier dial pointer is handily located 
below table level where it doesn’t 
interfere with operator's access to 
the work. Power cross feed engaged 
by control on front of cross feed 
hand wheel. 


HARDENED AND GROUND 
LEAD SCREWS 


Made of best quality tool steel, Covel 
cross feed and elevating screws are 
hardened and ground to insure long- 
lived precision operation, 


OVEL No. 10 


HAND OR POWER FEED 
SURFACE GRINDER 


6” x 18” x 15” 


HARD CHROME 
TABLE WAYS 


Hard chrome plating preserves the 
original built-in accuracy. Chrome is 
applied direct to alloy cast iron sur- 
face of V and flat table ways after 
they ore precision hand-scraped. 


Engineered to give you the most accurate gage, form tool and 
surface grinding performance for a low initial cost. 


SMOOTH TIMING-BELT 
DRIVE 


Eliminates grind marks often caused 
by geor drives. Non-stretch positive- 
grip toothed belt. No lubrication 
needed. 


You'll want to know all about the rugged, low-cost No. 10, so write or ‘phone today for all the details. 


COVEL PRECISION GRINDERS 


HYDRAULIC & HAND FEED SURFACE GRINDERS 


UNIVERSAL CUTTER & TOOL GRINDERS + DRILL GRINDERS 


Circle No. 228 on postpaid card 
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DEPT. G-56 
BENTON HARBOR, 
MICHIGAN 
WAlnut 6-6157 
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Special Unit Solves Difficult, Costly Grinding Problem 


e Jacobs Manutacturing Co., manu- 
facturers of Jacobs Chucks, Hartford, 
Conn., has solved the difficult costly 
job of grinding the open jaws of their 
chucks, according to a report from A. 
E. Englund, vice-president of manutac- 
turing. In the report, Englund states 
that they have increased production, 
reduced costly spindle replacement, and 
improved the grinding finish on the 
1.D. ot their plain bearing key-type 
drill chucks. All this was accomplished 
by the use of Dumore Series 5 tool 
post grinder units. 

In the past, bronze bearings and solid 
spindles made of drill rod were used 
for this grinding operation. Because 
the open jaws of the chuck necessitated 
what is known as an interrupted cut 
in grinding, as opposed to a continu- 
ous cut, these inadequate spindles lasted 
only three or four hours at most—and 
often broke down in minutes. An in- 
terrupted grinding cut transmits thou- 
sands of minute blows to the grinding 
wheel occasioned by the space between 
the jaw surfaces of the chuck. This 
hammering action is tough on the 
wheel and bearings—they break down 
rapidly if not made to withstand this 
treatment. In those days, a large pro- 
duction of spindles had to be main- 
tained in the tool room to keep pace 
with those worn out in the grinding 


May, 1956 


This was a costly, time con- 
suming operation. 

Being aware ot the problem, The 
Dumore Co. of Racine, Wis., devel- 
oped the Series 5 tool post grinder to 
help solve it. Jacobs Manufacturing in- 
stalled such a unit on a Brown and 
Sharpe universal grinder several years 
ago with excellent results. These Du- 
more units convert the normally slow 
speed universal grinders into high 
speed internal grinders required for 
this difficult grinding operation. 

Today, Jacobs Manufacturing uses 
several Dumore Series 5 grinders, plate 
mounted on universal grinders, and 
operate them 100 hours a week on 
two shifts. They operate at a speed of 
40,000 rpm. In spite of the hammer- 
like blows on the grinding wheel— 
spindle bearings need replacement only 
three times a year. Besides the savings 
in spindle replacement and mainte- 
nance, these units produce a glass-like 
finish, thus eliminating additional fin- 
ishing operations. 

Englund turther reports that the Du- 
more Series 5 grinders are exceptionally 
well suited for their work, because they 
provide sturdy power transmission, are 
made with a substantially solid spin- 
dle shaft, have self-oiling features, and 
have variable wheel speeds by chang- 
ing pulley combinations, e e 
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“The ABBOTT BALL Company 


abbot and 
the Million 
Shiny Buckles 


The abbot studied the small watch- 
band buckles. Each was stamped from 
stainless steel with nicely defined, 
square corners, evenly spaced decora- 
tive ridges and precisely placed pin- 
ion holes. 

The little man’s visitor wore a wor- 
ried frown. “How,” he asked, “can we 
put a good, shiny finish on a million 
of ‘em, quickly and economically?” 

In less than a week, the abbot 
mailed his meticulously typed reply. 
“Your watchband needs burnishing,” 
he wrote, “Try bar- 
rel burnishing with 
Abbott 3/16” Diag- 
onals. You'll find they 
are shaped to do the 
job right. Besides, 
the Abbott Method 
is fast, economical 
and thorough.” 

Abbott Burnishing 
Materials make effi- 
cient and uniform contact on metal 
parts and castings of every size and 
shape. Made from selected carbon 
steels, they are Deep Hardened with 
a glass-hard, mirror-like finish. Com- 
bined with the Abbott Vertical Barrel, 
they make the perfect barrel finishing 
combination. 


Let the abbot shou you how 
The Abbott Method can help 
you. Just drop a line to . 


1051 New Britain Avenue 
Hartford 10, Conn. 
Circle No. 229 on postpaid card 
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Three Common Troubles in 
Grinding Between Centers 
—and steps you can take to cure them. 


by Christopher H. Hill, Sr. 


Even with steady improvement in 
the manufacture of grinding wheels 
and grinding machines, trouble is some- 
times encountered in obtaining a quality 
of finish or the degree of accuracy de- 
sired. These difficulties in cylindrical 
grinding between centers are usually 
of the nature classed as “chatters,” 
“spirals,” or “out of round.” The com- 
monest causes of these troubles and 
the rules for correcting them are given 
in this article. 


Chatters are doubtless the most com- 
mon surface defect encountered. They 
may result from one or more causes, 
but by far the largest percentage is due 


to one source— that c! an out of balance 
grinding wheel. 


It is not possible for grinding wheel 
manufacturers to produce grinding 
wheels that are all of an absolutely uni- 
form density throughout. The slight 
unevenness in density is not sufficient 
to noticeably affect grinding action or 
the uniformity of wear, but in some 
instances the balance is affected. 

This condition is corrected by counter- 
balancing, which serves the purpose ot 
offsetting the heavy spot in the grind- 
ing wheel. It is quite obvious that it 
the heavy spot is located near the peri- 
phery of the grinding wheel, and the 
grinding wheel is counterbalanced to 
offset this condition, that when the 
wheel is worn an inch or two it will 
again be out of balance. When a new 
wheel is mounted it first should be 
trued, then taken intact with the flanges 
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elnark a ps aly ow 
agneticSeparato 


A new, more efficient design with gravity flow over an enormous, fully 
concentrated flat magnetic field to give the greatest, most efficient 
separation of ferrous sludge and abrasives from liquid. 


@ Greatest concentration of Alnico #5 Permanent 
Magnets. 

®@ Most powerful magnetic field. 

aM tic field doubled in width. 


@ Liquids flow on top of magnetic field — gravity 

@ Low velocity flow eliminates “washing” and 
turbidity. 

© Depth of liquid held within magnetic field. 

© Constant sludge removal by chain driven flights. 

@ Self Cleaning — Fully Automatic. 

Delpark M tors are ilable with 

adjustable legs, with " drogout in tank, with col- 

lector tank or without tank. They are also.used in 

combination with the famous Delpark Disposable 

media filter. 


Delpark - - - first in 


filtration advancements 
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and put in balance, the unit then re- 
placed and the wheel again trued. This 
is a quick and easy job, since most 
modern precision grinding machines 
come equipped with balancing type 
flanges. If any out of balance condi- 
tion is noticed after about two inches 
of wheel wear the grinding wheel 
should be balanced again. 

There are two types of balancing de- 
vices, rotary and knife edge. The ad- 
vantages of the rotary type is that it 
does not have to be so delicately ad- 
justed, the knife edge type having to 
be square and level. After the new 
wheel is trued it is removed intact with 
the flanges, the balancing weights re- 
moved, the wheel mounted on a special 
balancing arbor and the assembled unit 
placed on the balancing ways. The 
wheel will come to rest with the heavy 
side down. Then with a piece of chalk 
mark a straight vertical line at the top 
dead center of the wheel, replace the 
balancing weights and move them 
equally toward the chalk line until the 
wheel will not move in any position it 
is placed on the ways. 

At the first sign of chatters the im- 
pulse of the uninitiated is to tighten 
the grinding wheel spindle bearings, 
jumping at the conclusion that the 
chatters are caused by loose bearings, 
tor as a rule the importance of wheel 
balance is regarded lightly. Probably 
the bearings were in correct adjustment, 
and the necessary oil film clearance is 
reduced so that when the machine is 
started the grinding wheel spindle 
sticks. Wheel spindles and bearings on 
new machines have often been ruined 
by operators or maintenance men tak- 
ing up the bearings because they did 
not warm up soon enough to suit them 
—and did so without regard for the 
class of work that the machine was 
turning out. 

Experience has proven that there 
should be less trouble found in the 
grinding wheel spindle bearings than 
in any other part of the grinding ma- 
chine. Manufacturer's recommendations 
should be followed closely as to the 
clearance between the grinding wheel 
spindle and the bearings, and as to 
the type of oil recommended. In 
many production shops where grinding 
wheels and grinding machines come 
under intelligent supervision it is not 
uncommon to see machines run from 
ten to twelve years without bearing 
trouble. 

In instances where chatters continue 
after the wheel has been carefully bal- 
anced, a check of the general condition 
of the grinding machine will reveal the 
cause. A poor foundation or vibrations 
of the floor induced by other ma- 
chinery in finishing work to a fine 
surface. A foundation that is bearing 
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CASE HISTORY NO. 2—TORQUE CONVERTER HOUSINGS 


Open section made castings difficult to 
mill without springing ends. Two surfaces 
ore now ground from the rough, holding 
flatness and parallelism within .0015”. 


a 
i 
. 


_ METHODS 


Courtesy —Studeboker-Packord Corporation 


Saves two milling operations... finish grinding 


difficult-to-machine casting to close tolerance 


How many facing operations in your 
shop can be done faster, better, and at 
lower cost on a Mattison High-Pow- 
ered Duplex Surface Grinder? 

These grey iron castings, for exam- 
ple, were formerly milled (two cuts per 
surface) and then finish ground to re- 
quired tolerance. Today, top and bot- 
tom surfaces are gtound in one opera- 
tion on a “Duplex Rotary”’ at the rate 
of 17.4 pieces per hour... removing 
.060” to .070” stock from each side .. . 
holding all surfaces flat and parallel 
within .0015” .. . one operator and one 
machine easily doing the work of two! 


eROCKFORD i OSTA 
. Sot i 


With tworotary tables, the Mattison 
“Duplex” eliminates downtime ordi- 
narily required for cleaning and loading 
the table. Operator and machine are 
both more productive. This “‘all elec- 
tric’? machine is truly easy to operate 
.-- powered and rigidly built for heavy, 
multiple-pass grinding of small- or 
medium-size pieceparts. Why pay 
more for simple facing operations, or 
for grinding on a single-table machine, 
when the Mattison Duplex Rotary Sur- 
face Grinder can give you increased 
production, greater accuracy, and 
lower cost! Write for Bulletin No. 145. 
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torque converter housing is assembled. 
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és Push-Button 


micro-precision flat lapping 


@ Automatic! Easy 
Push-Button operation! 

@ Super Precise! Produces 
optical flatness to 
0000116! 

@ Economical! Saves time, 
work, labor flat lapping 
any material! 

The new Gyro-Matic "21" 

means any firm... your 

. can now have 
finest finishing on any ma- 
terial! Cost is so low... 
performance so perfect 

... revolutionary advanced 

features so important —the 

Gyro-Matic 21” stands 

out as the most significant 


step forward in flat lapping 


in- years! 

18” and 24” flat lapping Simulates Economically 
machines also available. figure 8 Simple-to- any 
SPITFIRE ROLLER —i | oui 
LAPPING MACHINES control 
Both upright and bench 


t odels ially de- 
p onal a my wey = A Write for complete detailed information today! 


Shoulder parts, ete iss SPN TERE toot co. 


the time! 2937 N.Pulaski Chicago 41, till. 


REPRINTS AVAILABLE 


A few reprints of articles which have appeared 
in previous issues of GRINDING and FINISHING 


are available: 
Abrasive Grains, by Joseph J. Forrester. 


What Is the Smallest Radius That Can be Dressed 
With a Wheel Dresser? By Henry F. Swenson. 


Where and How You Can Use Abrasive Rolls, 
by Robert McAdams and James L. Erickson. 


Also available are reprints of the Barrel Finish- 
ing Series by Morris S. Shipley and William A. 
Biebel for 35 cents a copy. 


GRINDING and FINISHING 
222 East Willow Ave. Wheaton, Ill. 
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goers 


From rough deburring to final finish, you’re | 
always sure of superior results in less time at 
lower cost with Esbec Compounds: 

* Full selection for every operation and 
every material. - 

* Color-coded for easy, quick identification. 

* Performance and economies proven 
throughout industry, and under all water 
conditions. 

EQUIPMENT COMPOUNDS ABRASIVES 


ESBEC BARREL FINISHING CORP. 


202 Beech St., Byram, Conn. 
Circle No. 233 on postpaid card 
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MAXIMUM STRENGTH AND SAFETY — Allows Full View of Work 
List Price 
$490 | 
~ 4.80 
i 460, cw 


4.70 


490 


= STRAIGHT 
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+ straight bushed wheel — list price $475 


SEE YOUR GRINDING WHEEL SUPPLIER 
16816 Waterloo Road 
DUCTS INC. « , Cleveland 10, Ohio 
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on the base at points other than those 
upon which the machine is designed 
to rest may be responsible for the de- 
fects. 

Other factors that may be responsible 
for chatters, since they influence the 
cutting action of the grinding wheel 
are as follows: improper surface speed 
of the work being ground, use of a 
wheel of wrong grade, usually too 
hard. A loaded or improperly trued 
wheel, work centers and center holes 
that do not fit, and a failure to use a 
sufficient number of steadyrests on long 
work regardless how large the diameter 
of the piece being ground. Steadyrests 
applied incorrectly to the work have 
a tendency to cause chatters and/or 
grind the work out of round. 


Spirals or Feed Lines 


Spirals or feed lines are the effect of 
a number of different conditions, some 
caused by grinding methods, others 
traceable to the wheel or the condition 
of the machine itself. Under heavy 
cutting or where the grinding wheel is 
too hard or glazed, resulting in a high 
pressure of the wheel upon the work 
in an attempt to make it cut, feed lines 
are almost certain to be produced. A 
softer wheel adapted to the work, a 
change to faster work speed or the 
use of a sufficient number of steady- 
rests will remedy spirals if the machine 
itself is in correct condition. Correct 
truing of the grinding wheel is impor- 
tant, inasmuch as the cutting action is 
greatly affected by the condition of the 
wheel face. Experimenting with dit- 
ferent truing speeds, the number of 
passes of the diamond over the wheel, 
and the depth of cut per pass may re- 
sult in the improvement of its action. 
The manner of feeding the wheel into 
the work and the table traverse speed 
used are also factors worth considering 
when trying to eliminate spirals. 

When the grinding wheel and grind- 
ing methods are correct for the work 
and feed lines are being produced the 
trouble probably lies in the machine. 
Errors in the alignment of the wheel 
spindle in relation to the table ways, 
or a bow in the table ways are the 
factors in the machine which cause 
heavy cutting by the wheel corner, 
making a spiral line on the work sur- 
face. 

When the machine is at fault skill- 
ful operation will often reduce or even 
eliminate the appearance of feed lines. 
One method of accomplishing this is 
to withdraw the wheel from the work 
at the end of the traverse stroke where 
the condition is least pronounced and 
grinding the work in only one direc- 
tion. To correct the trouble permanently 
it is necessary to realign the grinding 
wheel spindle with the table ways, as 
the case may be. 


May, 1956 


Spirals are produced when the grind- 
ing wheel spindle is not parallel with 
the directions of traverse of the work 
in all planes, since the slight play in 
the spindle bearings allowed for run- 
ning clearance permits the wheel to 
float in a direction out-of-parallel with 
the motion of the table traverse. The 
end pressure in traversing tends to 
draw the wheel into or press it from the 
work thus causing it to cut unevenly 
To overcome this condition it is neces- 
sary to scrape the bearings of the wheel 
slide and/or the table ways to correct 
their alignment. 

In instances where feed lines are 


caused by inaccuracies in truing, since 
the face of the wheel is controlled by 
the truing operation, it follows that 
any misalignment of the wheel face 
with the direction of traverse of the 
work must be due to a weaving or 
swinging action of the table as it tra- 
verses. This action causes the wheel to 
be trued in one plane and the work 
to be traversed on a different plane, 
with the result that one edge of the 
grinding wheel cuts heavily producing 
spirals. It is possible to get this condi- 
tion in truing since the table is traversed 
but a short distance in passing the 
diamond over the wheel generating a 


aan 43Well Haue the Beat 


Walker Longitudinal Bar Pole Chucks . . . three popular sizes 
. . . low wattage, low price, maximum holding. 


Lad x 10” 
6" x ] 
6" x ] 8” 


$ 78.00 
$110.00 
$185.00 


KD Rectifier with built-in switch to operate from any AC line $43.00 


o.s. WALKER co.In 


_ WORCESTER 6, MASSACH USE’ 
Original Designers and Builders of Magnetic 
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wheel face parallel to that section of or center holes which are not perfectly Most operators hate to use steady- 


the bed ways covered by this short round, too scant a flow of grinding rests, but their use on such long and 
stroke. Grinding a longer traverse lubricant on the work to keep it at a heavy work such as locomotive piston 
stroke on a different section of the uniform temperature and the grinding rods, radial drill columns, automobile 
bed ways allows a motion in a slightly lubricant not being directed at the point lift columns, etc. will not only increase 
different plane if the bed isn’t straight. — of contact of the wheel with the work, production but are a preventive for 
To correct this trouble it is necessary the use of poor or improper steadyrests,  out-of-round and chatters. The steady- 
to retrue the baseways so the table will or not enough steadyrests, or a grind- rest shoe or bearing should be brought 
traverse in a straight unchanging plane. ing wheel too hard in cutting action. against the work without undue pres- 
This may be done sometimes on long Centers should be ground frequently to sure, merely applying enough force to 
machines by springing the base into a 60 degree angle and the points ground give the work a rigid support. The 
its original position, as the wind in the ___ off slightly so that they will not bottom center line of the horizontal support 
surfaces is probably due to a sagging in the center hole of the work. Center should be in a plane with the center- 
of the foundation allowing the base to _ holes in the work to be ground should line of the work being ground, but the 
deflect in some places. On short ma- be accurate and tree from dirt and/or vertical support should have a bearing 
chines or those badly worn it may be chips, for center holes that are not beyond center. This gives the work the 
necessary to rescrape the table ways to true reproduce out-ol-round work, effect of resting in a saddle, and the 
correct the trouble. Work that has been hardened should vertical support in this position prevents 
have the center holes lapped if ex- the work from running out towards the 
- Out-of-Round Work tremely accurate work is desired, as grinding wheel and being ground out- 
Work coming out-of-round is usually hardening warps the roundness of the _ of-round. Too hard a wheel will cause 
caused by one of four factors: centers center hole. work to come out-of-round no matter 
how ideal all other conditions are. This 
oo . mays ~ | is especially true in finish grinding 
crankshatts. 
oe a creat Perforator Grinding While many of the points mentioned 
= +0002 with greatest speed above as possible causes of unsatistac- 


tory finish or inaccuracies may seem 


esti — trivial and beyond the likelihood of 


occasioning the troubles attributed to 


them, they will be found logical if it 


is realized just how minute are these 
defects in most cases. Chatters and 
spirals that are easily discernible may 
be so slight in their depth that sensi- 
tive measuring instruments fail to show 
the variation. Even out-of-round that 
would be considered sufficient for com- 
plaint is, in the majority of cases, an 
error of a small fraction of .0001 inch. 
The refinement of tolerances and 
finishes made possible by modern 
grinding wheels and grinding machines 
have made it possible to manutacture 
airplane engines, automobile engines 
and other mechanical machinery so that 
one hardly ever hears of the word 
failure any more. 


made by the house 
that precision built 


Please Mention 
GRINDING & FINISHING 
when writing advertisers 


“== Here is higher accuracy, greater range and 
maximum speed in grinding perforators. 
Meets the requirement for a more versatile 
perforator grinding attachment. Grinds 
many irregular shapes concentric with shank. 

Also performs other functions such as 
light milling and boring fixture, inspection 
tool, etc. 


staff when you need 


precision tools or dies. 
Send for free catalog. 


“It's a diamond grinding wheel. 
You said you wanted something 
different in an engagement ring.” 


BORING FIXTURE 
Circle No. 236 on postpaid card 
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Find out for yourself the facts about 
Dimensional Air Gages...it’s easy! 


There’s a lot of confusing talk today about the 
merits of various air gages. With so many conflicting 
claims, it’s difficult to learn the true facts. Each manu- 
facturer of air gages naturally claims his is superior. 
So how are you going to determine which, in the long 
run, is the best for you to buy? 

Find out the facts for yourself. You don’t have to 
accept any gage manufacturer’s claims. We invite you 
to let us put a Dimensionair right in your own shop 


A‘ FEDERAL 7,,,,: 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


Federal Products Corporation 


so that all personnel involved can operate and com- 
pare it, feature by feature, with any other air gage 
on the market. 

Forget all about sales pitches and competitive 
arguments. You make the decision yourself. After 
comparing the Dimensionair with the air gages now in 
your plant, or directly in competition with any other air 
gages, make your decision entirely on the basis of your 
own actual tests and comparisons. You be the judge! 


Federal’, A 


Cost oF Gaging O” "© the 


Impart; 
al Ga 
Engineering ” Selection 


Fol 
Everything in Gaps, "vor 
Ss 


6445 Eddy Street * Providence 1, R. I. 


We'd like to test a Dimensionair in our plant. 


Company Name 
Your Name 
Address 


Title 
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What’s New in Equipmen 
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Offhand Tool Sharpener for Sharpening and Modifying 
Cutting Tools by an Electro Spark Process 


Firth Sterling Inc. has recently pre- 
sented to industry the Method X Off- 
hand Tool Sharpener, an electro spark 
process for sharpening and modifying 
cutting tools. Developed and pertected 
by the Method X Co., a subsidiary ot 
Firth Sterling, this offhand tool sharp- 
ener removes both carbide and shank 
simultaneously. Metal is removed from 
the tool by an electric spark crossing 


the gap between a cast iron wheel, 
acting as the electrode, and the tool 
which is separated from the wheel by 
a semi-solid dielectric film. Because the 
film prevents contact between the wheel 
and tool, wheel wear is negligible, and 
damage to wheel or tool is impossible. 
The cost of the wheel is approximately 
$8.00. 

The Method X Tool Sharpener elimi- 
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nates the need for diamond or any other 
abrasive grinding, effecting greatly re- 
duced tool maintenance costs. Metal 
removal is accomplished, in most cases, 
in less time than with present conven- 


tional methods. Both roughing and 
finishing are performed on the same 
wheel eliminating the need for the two 
operations required by present conven- 
tional practice. 

In field tests, it has been found that 
Method X sharpened tools give in- 
creased tool performance. This is ex- 
plained by the fact that resistance to 
chip flow is greatly reduced, thereby 
lowering the operating temperature ot 
the tool. Furthermore, thermal shock is 
not present when servicing tools. 

The following are typical examples 
of performance reports from the field: 


a. In the plant of a leading machine 


tool manutacturer, Firthite Grade TXH 
diamond ground tools were placed on 
a new J & L lathe, 16” capacity, 15 
horsepower. The operation consisted 
of turning three diameters on a SAE 
4140 steel forging: average depth ot 
cut was 14”, feed .017” and 250 SFPM. 
After turning tour pieces, the diamond 
ground tools were pulling slightly over 
lo horsepower. These tools were re- 
moved. Method X sharpened tools of 
the same grade and style were put into 
operation with an indicator reading 
ot slightly over 9 horsepower. After 
turning 44 complete pieces with an 
additional tool added to the setup to 
make a ',” by 45 degree chamfer, the 
horsepower indicator showed that 12 
horsepower was being consumed. Chip 
tlow was a great deal more uniform 
than that produced by the diamond 
ground tools and the cratering was 
30° less. 


b. The research department of a 
leading equipment manufacturer sub- 
mitted a report on triangular and 
square carbide inserts. The inserts 
sharpened by Method X_ performed 
100°, superior, with respect to edge 
wear, on gray iron than those inserts 
which were conventionally ground. 
And the Method X sharpened inserts 
running on steel performed, in all cases 
as good, and in most cases better. The 


inserts are sull running. 


c. In the plant ot a leading manu- 
facturer, E-8 single point tools sharp- 
ened by the Method X Tool Sharpener 
were placed on a Bullard vertical lathe 
at 260 SFPM, .037” feed per revolu- 
tion and .010/.020 depth of cut in 
machining a cast iron flywheel. The 
operation was facing and plunging. 
Production resulting from the Method 
X sharpened tools was in excess of 85 
higher than trom those tools ground 
by diamond wheels. Conventionally 
ground tools produced 145 average 
number of pieces per grind and reg- 
istered an average wear land of .022; 
whereas Method X sharpened tools in- 
creased average number of pieces per 
sharpening to 225 and the average wear 
land was only .014. 


ELIMINATE MANY PORTABLE GRINDING WHEEL and DISC OPERATIONS at BIG SAVINGS 


CURTIS MODEL 51 polishing edge on 
a formed box corner 


There is a Curtis Machine for every abrasive belt grinding and polishing operation. You are /nvited fo use our complete sample /ab 


LOW COST $ SAVER 


» Fast, cool weld removal 

> Superior finishes on flat and 
contour surfaces 

> Perfect blending 


> Increased production at 
lower cost 


AVAILABLE FOR 30 DAYS FREE TRIAL 


FOR GREATER ECONOMY IN PRODUCTION 


CURTIS MACHINE CORPORATION sss.0 


May, 1956 
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Another advantage is the fact that, 
with this unit, blue print tools can be 


TyPE 4868 


Close up View 
of Work Area 


and literature. 


PRECISION abrasive belt grinding! 


The Type 486 is Production's entirely new centerless 
grinding machine for close tolerance, low micro-inch 
finishes. Handles bar stock to 1” diameter, tubular to 3”. 
Can be used for through feed or shoulder work. 


made from standard tools, because both 
steel and carbide are efficiently removed 
in one operation. This can effect sub- 
stantial saving in inventories. Only 
standard size tools, best suited to indi- 
vidual modification requirements, need 
be stocked, 

At the recent Production Engineering 
Show in Chicago and the American 
Society for Metals Show in Philadel- 
phia, the Method X Tool Sharpener 
was displayed and demonstrated and 
was most enthusiastically received. Over 
2,000 names, interested in further in- 
formation on the sharpener, were reg- 
istered. This is a gratifying indication 
of the acceptance of this new concept 
in tool servicing. 

The Method X Tool Sharpener has 
prominent significance in the nation’s 
economy. This new process averts the 
drain on a critical item—diamond bort. 
Thirty percent of the diamond bort in 


Our Demonstration Laboratory is ready to process a 
sample lot of your parts on this or other Production ma- 
chines best suited to your needs. Write Dept. B for details 


PRODUCTION MACHINE CO., Greenfield, Mass., U.S.A. 
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this country is used in sharpening cut- 
ting tools. The Method X Sharpener, 
with its cast iron wheel, requires none. 

The Method X Tool Sharpener is 
being manufactured by the Ex-Cell-O 
Corporation of Detroit, Michigan under 
license granted by the Method X Com- 
pany. Sales will be handled by both 
Firth Sterling and Ex-Cell-O. e 

Use HANDY Postpaid Card. Circle No. 101 


Black Granite Surface 
Plates and Accessories 


The DoAll Company ot Des Plaines, 
Ill., is now manufacturing granite sur- 
face plates and granite accessories in 
addition to their extensive line of gage 
blocks and gaging instruments. These 
new products are being produced trom 
“black” granite exclusively. According 
to tests conducted by the National 
Bureau of Standards, black granite 
(basalts and gabbros) was indicated 
to be stronger, denser and less absorp- 
tive than “normal” granites available 
in the United States. 

Granite plate sizes marketed by 
DoAll range from small toolmakers’ 
flats 8” x 12” to huge, one-piece layout 
tables 72” x 144”. Larger table areas 
can be obtained by joining several 
granite tables with special stands, also 
marketed by DoAll. Large tables are 
coming into wide use for layout and 
form moulding work on large parts. 


Accuracy Defined 

A unique approach to the contro- 
versial sub,ect of surtace plate accuracy 
is provided in DoAll’s practice of de- 
fining the rated accuracy by stating 
the tolerance for the over-all surtace 
area of the plate. This gives meaning 
to the accuracy rating of the plate, 
makes it comprehensive and therefore 
of value to the user in conducting 
measurements. Up to now, most ac- 
curacy ratings have been given for each 
unit of area within the total plate area 
so that the over-all plane accuracy was 
vague. 
Granite Accessories 

Under the category of granite ac- 
cessories, DoAll has made available 
black granite straight edges, parallels, 
chuck platforms and angle plates. These 
are intended tor use either in checking 
steel and granite plates or for making 
setups to check dies, tools and other 
parts. @ 
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Setting Master for 
Dial Bore Gauges 


An adjustable Setting Master for dial 
bore gages is offered by Standard Gage 
Co. Inc., Poughkeepsie, N. Y. as a 
substitution of this one instrument for 
a number of fixed master ring gages 
which would otherwise be required. 
This Master is set by means of gage 
blocks to any desired dimension be- 
tween 1” and 12'%” and _ thereafter 
serves for the initial setting or sub- 
sequent reference of a dial bore gage. 
The Master can be successively reset 
to a number of different dimensions 
within its range. 


A combination of requirements is 
met by the swivelling column which 
locks in either of two positions, While 
setting the Master it is necessary to 
keep the weight of the gage blocks 
off the adjustable anvil and while 
setting or checking the dial bore gage 
the weight of the gage itself must be 
kept off its movable plunger and cen- 
tralizers. Thus the Master is set with 
its adjustable anvil uppermost, that 
anvil is clamped in the set position, 
and then the column is rotated 180 
degrees to bring the centralizing yoke 
on top. 

When setting the Master to gage 
blocks proper pressure is assured by a 
ratchet drive similar to those used on 
micrometers. The setting of the bore 
gage is facilitated by a guide cap which 
prevents its lower end from slipping. 
Gages for sizes between 4” and 1” 
can also be set to this Master although 
without the help of the “V” for cen- 
tralizing or the guide cap for posi- 
tioning. This operation requires a 
reasonable amount of skill but is quite 
easily done with the light weight sizes 
below one inch. . 

Use HANDY Postpaid Card. Circle No. 103 
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New! A cooler, smoother running, 
‘more flexible production hand tool! 


a ~ 


Many new features make DUMORE’S Super-Flex 
industry’s finest flexible shaft tool! 


A NATURAL WITH CARBIDE BURRS 
AND MOUNTED WHEELS 


For continuous duty production grind- 
ing and finishing and for closest die 
work, the new Dumore Super-Flex of- 
fers new efficiency and ease of handling. 


Manufactured to closest tolerances, the 
Super-Flex is extremely cool operating, 
and is vibration-free. Worker fatigue 
from using this tool is practically non- 
existent—even after day-long use. 

And it’s so flexible! The handpiece ro- 


tates freely on the shaft eliminating any 
chance of the shaft kinking, entangling, 


AP? 2 


KRAY 


What makes the Super-Flex Better? 

Encircling the shaft is a bronze liner (1) 
which acts as a bearing and confines rota- 
tion within a definite radius. It prevents 
vibration, whipping and acts as lubricant 


to the shaft. The armored wire casing (2) 
is surrounded by wire braid (3) for further 
insulation and covered with neoprene (4) 
which is oil, grease and water resistant. 
Handpiece housing is precision bored. 
Super precision bearings are seated on 
hardened, accurately ground spindle. 
Weight 14 oz. Speed 22,000 rpm. Wheel 
Capacity up to 1” with V4" shank; up to 
%" x 1” carbide burrs. 


Write for free Bulletin with detailed information. 


Seventeenth St., 


or hindering the operation in any way. 


The Super-Flex takes all 44” or Ys” 
shank tools. For fast metal removal, 
the combination of Super-Flex with car- 
bide burrs can’t be beat. It has full “% 
hp, 22,000 rpm output for full-shaft 
grinding, filing and burring. 


AUTOMATIC 
DRILL UNITS 
TOOL POST 

AND HAND 

GRINDERS 


® Racine, 
PRECISION TOOLS Wisconsin 
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polishing lathe with a wider swing, 
Hammond Machinery Builders, Inc., 
Dept. 1651, Kalamazoo, Mich., has an- 


Responding to numerous requests 
from various industries for a two- 
spindle, variable speed buffing and 


Brand New! 


é 


hask ae Grinder... 


most powerful 
air turbine grinder 
in its class! 


5,00 


— SS Pe... 
o/s H.P. prony brak ) never needs lubrication in air 


lines or grinder. 
Removable nose piece for deep 


aes grinding. 
“4 | @ Gyro action of turbine holds tool 
eg DP ss “ steady. 

w AEP - Here's power—SUSTAINED POWER 


” —like you've never experienced 

for Complete details before in an air grinder . . . power 
unexceeded by any other air 

WRITE grinder in the same price range. . . 

. maintains its high-speed efficien- 

* cy under load! Built with a 
lightweight, contoured, hand-fitting 
aluminum housing, the Haskins 

haskam Grinder handles easily, 
balances perfectly . . . excellent for 
the most precise grinding job. Com- 


MASK ~ FLEX 
plete kit includes: carrying case, | 
| 


2649 W. Harrison St. 
Chicago 12, Illinois 


adapter hose, mounted points, dress- 
ing stone and wrenches. 
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nounced the availability of their newly 
designed Model VRROW. 

According to the manufacturers, this 
lathe has a swing of 20” from side of 
base to face of inner flange, instead 
of the usual 12” swing of conventional 
lathes. The two spindles on the new 
lathe operate independently, each hav- 
ing its own motor and variable speed 
control. This permits each operator 
to change wheels or vary speeds with- 
out interfering with, or causing down 
time to the other. Each operator has 
full 5, 7% or 10 hp on each wheel. 
Spindle speeds can be changed instantly 
while lathe is running by turning the 
dials. @ 

Use HANDY Postpaid Card. Circle No. 104 


High-Speed Swivel Head 
Metal Cut-off Machine 


A new low-priced cut-off machine, 
the Model M-35-A, has been developed 
by Stone Machinery Co., Inc., Manlius, 
N.Y., for faster, cleaner power-cutting 
of ferrous and non-ferrous materials at 
a rate of less than 4 seconds per square 
inch. 

The M-35-A cut-off machine features 
an adjustable swivel head for angle 
cutting up to 45° in either direction, 
left or right. Abrasive wheels for ter- 
rous cutting and steel saw blades for 
non-ferrous cutting are available in 
either 12 or 14” sizes. 

Maximum ferrous capacity is 1, 
solids, 2.” standard pipe, and 2', 
structurals. Non-ferrous capacity 1s 
2Y,” solids, 3” tubing and extrusions. 

The new positive drive cut-off ma- 
chine has a |” arbor, and is powered 
by a 34% hp geared-in-head induction 
type motor, 3450 rpm, geared to 3150 
rpm wheel spindle speed. Work sup- 
port height from floor to 24!” x27,” 
table top is 38',”. Weighing 515 lbs., 
the compact Model M-35-A_ requires 
only 30” x40” floor space. Machine 
equipment includes wrenches and one 
pair of 3%” wheel flanges. 

Use HANDY Postpaid Card. Circle No. 105 
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The Industrial Filtration Div. of the 
U.S. Hoffman Machinery Corp., 103 
4th Ave., New York 3, N.Y., has an- 


nounced the complete re-design of their 


Vacu-Matic filtration unit. This new 
and improved unit is now known as 
the Hoffman Vac-40 Vacumatic Filter. 


Completely automatic and _ self- 
cleaning, the Vac-40 is designed for 
use on grinders, hones and other ma- 
chine tools where continuous and effec- 
tive filtration of coolants is desired. It 
employs vacuum rather than gravity 
and is capable of delivering extremely 
high flow rates in sustained operation. 

Using a specially-fabricated paper as 
its filtration medium, it delivers dry 
sludge with no coolant carry-over, thus 
minimizing coolant loss. The newly 
re-designed unit is compactly con- 
structed so that it will easily fit into 
the space normally required by a sump 
tank. The paper filter medium is sup- 
ported by an endless fabric belt which 
in turn, is carried on a wire mesh belt 
which revolves continuously on a chain- 
sprocket drive. A large vacuum cham- 
ber is located directly beneath this belt, 
and the vacuum tends to hold the 
paper tightly against the supporting 
screen, 

Dirty coolant flows by gravity from 
a baffled distributor on to the filter 
paper directly over the vacuum cham- 
ber. Coolant is uniformly distributed 
over the entire width of the paper sur- 
face. Owing to pressure differential 
created by the powerful vacuum, the 
coolant is filtered rapidly through the 
paper into the vacuum chamber. The 
clean coolant drains into the clean cool- 
ant sump, and is then delivered back 
to the machine tool by the supply 
pump. A liquid level sight glass is 
installed in the clean coolant sump so 
that the machine tool operator can in- 
stantly determine the coolant level. 


Solid particles removed from the 
coolant are deposited on the paper, and 
when caked so thick that suction can 
no longer be effectively maintained 
through the belt, the belt is automati- 
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cally indexed forward by a vacuum 
switch. This provides a new filter area, 
allowing continuous operation and pre- 
venting shut-down of the unit for clean- 
ing. When the unit indexes, previously 
collected sludge and dirty paper are 


7 


Use Sundstrand 
Magnetic Chucks 


Here’s another interesting application of 
magnetic holding applied to a surface 
grinder. The deep penetrating power of 
the Sundstrand magnetic chucks makes 
it possible to hold a great number of 
small parts or large castings. In ail cases 
setup is simplified and clamping time is 
greatly reduced. 

Whether you have tool room, pro- 
duction, or special holding problems, 
look into the possibilities aidinialies 
expensive clamping and increasing pro- 
duction with Sundstrand Magnetic 
Chucks. 


Get All the Facts 


Write for complete in- 
formation on these time 


savin magnetic chucks. \ 
Ask for bulletin 467M. ee 
= 


— Division 


discharged into the unit's tote box. 

Filter paper is available in 200 yd. 
rolls and has a long life expectancy. 
An example of this can be found in 
the use of a Vac-40 by a major pro- 
ducer of automotive parts in the mid 
west. In use tor a period of 3! months 
connected to a grinder used tor both 
rough and finish grinding, the unit has 
been processing an estimated 30 gal 
lons of coolant per minute, 16 hours a 
day, five days a week, and has yet to 
use its first roll of paper. 

The unit is also provided with an 
automatic Should there be 
a temporary loss of vacuum or clog 
ging of the unit, the pump continues to 
deliver coolant to the work. Unfiltered 
coolant is thus by-passed back to the 
work, preventing damage to the ma 
chine tool, and subsequent down-time 
and production delays. @ 
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New, Improved Vacu-Matic Filtration Unit 
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an“Open Wheel’ 
with “1500”’ 


Courtesy of Norton Company 


Grinding operations in a great many plants are impeded by 
slow settling of chips . . . clogged coolant lines . . . excessive 
foam .. . all of which result in costly loss of efficient grinding 
action. Worse yet, “‘loaded’”’ wheels make it impossible to get 
clean stock removal and the desired finish. 


Even the finest grinding machines are only partially efficient 
under conditions such as these. Seasoned operators know 
what is needed — a change to the proper coolant! 


Shop superintendents will tell you the answer: Use Wd B 
Concentrate ‘*1500’’ Results are astounding and immediate. 
Chips settle immediately; coolant lines run free; 
foaming stops as if by magic. Wheels are ‘‘open’’ and 
the result is keener grinding action and cleaner stock 
removal. Case histories* of many such ‘‘1500”’ successes are 
at hand in the W & B files. 


To know more about the advantages of using ‘1500’, 
write for W & B Catalog Page A-3; or call in the W & B 
Industrial Lubricants Expert. Take advantage of W & B’s 
67 years of experience and know-how! 

(*Names on request.) 


THE WHITE+BaG LEY co. 


= WORCESTER, MASS. @ DETROIT, MICH. 


Originators of Grinding Lubricants 
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Wet Abrasive Cutting Machine 


Almost any metal and other hard 
materials can be cut economically with 
this heavy-duty, high-speed abrasive 
cutting unit, according to its manu- 
facturer, Campbell Machine Division, 
American Chain & Cable Co., Inc., 
Bridgeport 2, Conn. 

Designated the Model 64 Oscillating 
Wet Abrasive Cutamatic, this rugged 
machine permits the cutting of medi- 
um-sized bar stock, etc., through its 
oscillating cutting principle. It makes 
possible the highest quality cutting of 
large cross-sections and many shapes. 

Equipped with a large diameter 
Allison abrasive cutting wheel, up to 
18 in. for certain applications, it will 
sever sheets, angles, channels, pipes, 
tubes and solids of practically all analy 
ses. This includes hardened or an- 
nealed steel, brass, bronze, monel metal, 
aluminum, magnesium, tungsten, tan 
talum_ carbide, beryllium, titanium, 
ceramics, phenolic plastics, glass, ete. 


Designed for use in metal working 
shops, factories, mills, foundries and 
maintenance shops, it is capable of cut- 
ting 3 in. diameter solids, 4 in. diam- 
eter tubing and 6 in. by | in. steel plate 
at 90 deg. to axis at speeds of approxi- 
mately 4 seconds per square inch of 
material being cut. Its swivel type vise, 
which is foot treadle operated, can be 
rotated from 0 to 45 deg. with a maxi- 
mum opening for 45 deg. cuts of 4 in. 

The Cutamatic is an oscillating type 
machine in which the wheel and work 
are fed manually and its work clamps 
are operated by a foot treadle. Through 
its oscillating motion, the amount ot 
abrasive wheel contact is materially 
reduced as cutting is performed with 
a minimum of wheel pressure. 

The unit’s pedestal is fabricated of 
welded steel and is constructed with 
a self-draining coolant collector. Its 
spindle, of forged alloy steel, has been 
heat-treated, precision ground and is 
dynamically balanced. Each end of the 
spindle housing has labyrinth sealed 
type caps to retain lubricant and pre 
vent entrance of dirt. The spindle pul- 
ley is endclamped and keyed to the 
spindle, assuring a tight and permanent 
assembly. 
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The oscillating unit is power driven 
by a 1/3 hp geared-head motor. An Accuracy: to less than oan 
oscillating link carries the swing arm eee 
on one end, while the other end is i & : 50 millionths — 
mounted on a heavy bracket which is 
attached to the base plate. Both ends 
are mounted on self-lubricating bush- 
ings. 

The wheel guard is permanently 
fixed to the bed of the machine and 
entirely encloses the wheel except for 
openings on either side for entry of 
work. A hinged type door provides 
quick access to the abrasive wheel. 

In the coolant system, a large, wheel 
mounted separate coolant tank, per- 
mits easy removal for chip cleaning. 
Separate compartments settle out the 
sludge and keep the coolant cool. The 
coolant is pumped at the rate of 30 
gpm through a hose into the top of 
the wheel guard. Baffle plates, between 
which the abrasive wheel runs, assure 
thorough and equal wetting of both 


No wheel marks 


sides of the abrasive wheel and guid- + aad agpllnns. | 
ance of the coolant directly to the 4 Rigid 
critical area of cutting. 
The Cutamatic is furnished with a ; : Center points 
and, it’s only possible 
10 hp., totally enclosed, fan-cooled mo- 4 7 see . 
tor to drive the abrasive cutting wheel. with precision, anti-friction ® Go Cas Wee. 


Drive from the motor to the spindle is 

through multiple V_ belts. Extremely RED-.E GRINDER CENTERS 

rugged, the unit measures 68 in. front 

to back, 62 in. left to right and 65) 

in. high. Net weight with electrical 

equipment is approximately 2000 lb. 
Use HANDY Postpaid Card. Cirele No. 107 


Chatter, wheel marks and out-of-roundness is 
caused by looseness in the center hole. The 
center and workpiece must be integral .. . 

rigid; the point in contact with the largest ae Cae Coes 
periphery of the centerhole, as illustrated in 
(a). Likewise, the bearing assembly must be 
able to provide great radial and thrust load 
capacities, with a minimum deflection under 
continuous operation. 

If you’re using anything but RED-E it’s cost- 
ing you money and you're not getting micro- 


INCORRECT CENTER CONTACT 


finish ! 

Help yourself to super finishes. Read the new pn! pa Pacer vim 
RED-E booklet “A New Concept In The Art to meet these require- 
of Grinding.” Ask your Industrial Distributor ments because: 

for a copy today, or write direct. 1. Bearing assemblies ore 


locked in, Duplex ABEC-7 
spec, Precision, Preloaded, 
Angular Contact New De- 
SHANK TYPE porture ball bearings. 


Two Grinder Center Types 


Manufacturers of 


DIAMOND 
2. Points are of High Speed 
TOOLS Steel, ground 60 degrees, 
and 30 minutes included angle. 
WHEELS 3. Lubricated for life. 


4. Labyrinth enclosure keeps 


BRANCH OFFICES 
out all coolants. 


CINCINNATI, STEVE URBAN, 122 Springfield 


Pike SPINDLE TYPE — 5. Guaranteed. 
CLEVELAND, BILL WIESE, 8905 Lake Ave. 
DETROIT, FLOYD BEARSS, 1433 Northwood TAPERS AVAILABLE 
Bivd., Royal Oak, Mich. ; 
INDIANAPOLIS, IVAN STRANGE, 33 Tyler Morse Bas Jarno Norton Landis 
Ave., Greenfield, Ind. SHANK ' P 5 - 
PHILADELPHIA, H. J. MILLER, Valley Brook to to 4 to 20 10 to 16 | .8125, 1.335, 1.750 
Rd. and Glen Mawr Dr., Ambler, Pa. 
ROCHESTER, N.Y., DON GINEGAW, 10 Oak SPINDLE 2 to 7 7 to 18 6 to 20 10 to 24 8125, 1.335, 1.750 


Manor Lane, Pittsford, N.Y. 
Svaneeey, N.Y., BARNES & JORDAN, INC., 
409 E. Jefferson St. 
CENTER Specialists Since 1908 


A eee READY TOOL COMPANY 


345-E HUDSON ST. NEW YORK 14, N.Y. 566 lranistan Ave. * Bridgeport 5, Conn. 
Circle No. 244 on postpaid card Circle No. 245 on postpaid card 
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Special heads, tapers, shanks and points made to order. 
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New, Easy-to-Grind, 
High Titanium Carbide 


A new tougher, easy-to-grind, high 
titanium carbide with nickel binder 
which promises to improve tool life 
in precision finishing and boring of 
steels is reported by Carboloy Depart- 
ment of General Electric Co., Detroit, 


Mich, 


Tests show the new carbide to be 
much tougher than carbides normally 
employed for finishing steel and, al- 
though it is not quite as hard as cobalt 
binder type carbides, it is equally wear 
resistant. 


Its transverse rupture strength is 
about 200,000 psi with hardness about 
91.5 Rockwell A. This is almost twice 
the strength of commonly used finish- 
ing carbide grades with hardness less 
than two points lower on the Rockwell 
A scale. 
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Tool life line comparing new Carboloy grade 330 carbide for precision finishing steel 
with typical finishing carbide in use today. Tests were conducted on AISI 1045 steel 
hardened between 160 to 170 Brinnelil, without coolant. Tool life was based on 0.030- 
inch flank wear with feed set at 0.002-inch, depth of cut 0.015-inch. Tool geometries: 
0° back rake 6° side rake, 7° relief angles on side and end, 15° end cutting edge angle 


and 45° side cutting edge angle. 


PRODUCTION UP 25% 


with 


ELECTRO-MAGNETIC 


Magha- Lock © . 


CHUCK 


Magna-Lock chuck holds six ta- 
pered gibs during roughing 
operation. 


Magna-Lock chuck holds gib dur- 
ing finish grinding. 


Solve your holding problems with 


Magna-Lock. For complete informa- 


tion, WRITE TODAY, Dept. GF-56. 


a 


At GISHOLT MACHINE COM- 
PANY 24” tapered ‘ore are held by 
a Magna-Lock chuck during rough 
surface grinding and finishing. 
Pieces are rough-ground six at a 
time, finish-ground singly. Stock 
removal, .020” to .025”. Spindle 
speed, 1200 r.p.m., table speed, 100 
f.p.m. No fixture set-up time is re- 
quired with the Magna-Lock chuck. 
There are no rejects, no scrap— 
production is up 25%. 

This is an example of how Magna- 
Lock's extra holding power increases 
productivity, Cuts Costs. 


Hanchelt MAGNA-LOCK 


CORPORATION 
BIG RAPIDS, 
designers and makers of a complete line of magnetic chucks and devices. 
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The new composition, called grade 
330, also can be easily produced con- 
sistently to provide a uniform structure. 
In the finishing area of machining, the 
new addition takes up where grade 
350 leaves off, to round out Carboloy’s 
line of 300 series carbides, 

Due to its structure and added 
toughness, the new carbide is less sus- 
ceptible to chipping or cracking than 
currently available finishing carbide 
grades during brazing, grinding or in 
use. It can be ground easily on duplicat- 
ing type grinders and, if accidentally 
crowded while grinding, it will not 
crack readily. 

When used as a brazed tip, however, 
the new carbide requires the use of a 
special flux to provide proper wetting. 
According to Carboloy engineers, a 
silicon-bearing type flux used with 
generally available, lower-melting-point, 
high silver solders provides satisfactory 
results. 

An indication of the new carbide’s 
toughness, was revealed dramatically 
in one of several field tests. During 
this particular test, the carbide was 
employed as a profile turning tool in 
machining SAE 1117 steel hydraulic 
valve lifters. For test purposes, the job 
was being run at various speeds—be 
tween 225 to 750 fpm, with the valve 
lifters being loaded and unloaded auto 
matically. 

Sometimes during the test the work 
was not fully chucked. This created a 
terrific work load on the cutting tool. 
But instead of breaking, the carbide 
tool was merely shoved back into the 
tool holder post. Previous carbides, 
under similar conditions, broke instant- 
ly. By resisting chipping or breakage 
in this particular test the new Carboloy 
grade 330 provided a tool life better 
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used previously for machining the 
lifters. @ 


than three times that of any carbide 
Use HANDY Postpaid Card. Circle No. 108 


New Lightweight Air Grinder 
Features Added Power | 


The latest in a series of advanced 
air and electric tools being designed, 
engineered and produced by Thor 


Power Tool Company to help industry 

speed production, has been announced MULTIPLE-HEAD, CONVEYOR-TYPE 
by the Aurora, Ill. firm through J. A. 

Hill, vice president and sales manager. | ABRASIVE a 


It is the new 25G rotary air grinder, | 
a streamlined, lightweight unit which 
is derived from the company’s No. 2 


series. An outstanding feature is that 
it produces 23°, more power than for- G b | N D f K 
mer models in this series. It replaces 
Model 00D in the Thor line. The new 
grinder is now in production and will 
be shipped to Thor branches during 
March. ° 
Designed primarily for precision die | — 
work, the 25G grinder is equally 


eeeeeeeneeeneeeeeeneneee 


adapted to production grinding opera- | ; 

tions in shops and laboratories and to | . 

bench duties. Weighing only two | > GRINDS 

pounds, with an overall length of | ° 

114”, the tool has a wheel size of | MODEL 680 : AND 

1%” bonded capacity. It operates at a | . 

speed of 20,000 rpm on air pressure | : POLISHES 

of 90 pounds. It has a 4” air inlet | ; 

pipe thread and takes a %” minimum | : UP TO 

hose size. th Model | Here is a high-production, semi-automatic , 

.. wed 6 hy Sag Lah eos “it abrasive belt machine for precision finishing 100 (@) 

25G, in addition to the notable increase | : 

in power and the decreased weight, | of any flat and many irregularly shaped sur- 

are a reduction in the number of work- | faces. Works on amy ferrous, non-ferrous, FA $ TE 

ing parts, a 360° adjustable exhaust | plastic or other material. 

,osition, and a thumb-type throttle for : : . 

aan sensitively pear power feed. Operating wet or dry, the Model 680 in- ° /) 
An advantage of this new tool and creases production up to 100% and more, ; mn wae 

its 90 companions in Thor's No. 2 | over conventional grinders. You may simplify ° _ 

series 1s the complete interchangeability fixtures — or eliminate them entirely. Set-up . 

of parts with drills, screwdrivers and ti in edie tdhteestidiies o til p ° 

nut setters in the same series. Besides a = Se es oy Se ° 

grinding wheels, the attachments which where short runs are common. ° 


can be 9s with the oe tool or pee | Multiple heads allow you to combine op- 
int ,oInts, rotary files, steel cut- | ‘ ° . 

mearagedi dap, See Agere : erations which would otherwise be done on 

ters, soft felt and rubber polishers, and | s 

wien wihecks. several machines or through repeated set-ups SEND US o somple piece 
Addition of the new model to this | of one machine. Single, double or any num-— or print for cost-and-time- 

line points up the fact that Thor now | ber of heads are available, powered by 5 or *®v'"9 estimate. Or ask to 

offers a versatile line of small air 714 hp drive—with or without magnetic 


( 


have one of our production 


grinders operating at speeds of 7000 eit engineers call to discuss your 
to 21,000 rpm, and using bonded ca- : grinding problems. No charge 
pacity wheel sizes up to 3-in. diameter. THE ENGELBERG HULLER CO., INC. —no obligotion. 


offered and weights range upwards 
from | Ib. 1 oz. e@ 
Use HANDY Postpaid Card. Circle No. 109 


THE ENGELBERG HULLER CO., INC. 
322 Seneca St., Syracuse, N. Y. 

Please send complete information on new Model 680 Multiple-Head, Conveyor- 
Type Abrasive-Belt Grinder, and name of nearest distributor. 
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@ NAME 

@ FIRM___ 
@ ADDRESS 
@ CITY STATE 
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dollars saved! 


Whether a 200 year old tortoise would admit this state- 
ment is debatable, but with Diamond Wheels it is an indis- 
putable fact. 


Even then, long wear depends upon many factors; Speed, 
correct use of coolant and of prime importance, the wheel 
must be just right for your job ...in diamond grit size, bond, 
and in every other detail. 


We at J. K. Smit, know after many years experience how 
to satisfy every grinding and cutting need. 


Send for your copy of 
our new Diamond Wheel Catalog No. 54. 


Ya 


J. K. SMIT & SONS, INC. 


HOME OFFICE AND PLANT 
MURRAY HILL NEW JERSEY 


Additional plants in i j Po 
Circle No. 248 on postpaid card 
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New Accessories Boost Uses 
for Small Contour Projector 


A new measuring stage for use in ver- 
tical projection is shown on the Kodak 
Contour Projector, Model 8. This stage 
may be obtained with micrometers cali- 
brated to .001” or .0001” and provides 
linear measurements over a range of 
2” x 1”. Also shown is the new rotary 
measuring screen for angular measure- 
ments to 5’ of arc. 


Three new accessories to increase 
the usefulness of the Kodak Contour 
Projector, Model 8, have been de- 
veloped by the Eastman Kodak Com- 
pany and were exhibited at the ASTE 
show in Chicago last March. 

A special glass measuring stage, for 
use in vertical projection, permits mak- 
ing linear measurements on the pro- 
jector over a range of 2” x 1”. The 
new stage is available with micrometers 
calibrated either to .001” or .0001”. 

For measuring angles, the company 
has developed a rotary screen which 
replaces the standard ground glass 
screen and is used in either horizontal 
or vertical projection. A vernier scale 
permits direct readings to 5’ of are. 

A third accessory, for use in hori- 


Accessory overlay chart holder is shown 
mounted on the Kodak Contour Pro- 
jector, Model 8, directly in front and 
below the rotary screen. Machine is shown 
in position for horizontal projection. 
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zontal projection, is an overlay chart 
holder, permitting the use of existing 
plastic or ground glass charts of vary- 


ing sizes on the instrument. newest addition 


“These new accessories,” a Kodak 
spokesman declared, “help make the 
Model 8 the most versatile 8” screen to the BUCKEYE 
projector available for optical gaging 
today. Not only can it be used for both 
linear and angular measurement, it family of 
also can be used for both horizontal or 
vertical projection as desired. In addi- 
tion, it can be quickly and easily trans- . 
ported aanians needed in a plant abrasive tools 


on a special lightweight mobile base 


which accommodates the instrument in 
either projection position.” 

Information on the new Kodak Con- litt! 
tour Projector Model 8 accessories may l e 


be obtained from the Special Products 
Sales Div. of Eastman Kodak Co., 
Rochester 4, N.Y., or from the dis- the 


Weighs in at a mere 342 ounces! 
Only 334” long! 


tributor, Optical Gaging Products, Inc., 


26 Forbes St., Rochester 11, N.Y. e Powerful vane-type motor. 
Use HANDY Postpaid Card. Circle No. 110 MINI H Nf Capacity: yy,” mounted points. 
‘ - Vy” collet 
Wet-Blast Unit for ( : 
ar ‘ | All ball-bearing construction, 


A new Pressure Blast wet-blast unit, | 
the Pressure Blast, Jr., recently an- | 


nounced by the Cro-Plate Co., Inc., 747 | 
Windsor St., Hartford 5, Conn., was | F a N TA [ED 
designed for multi-unit installation in | ] 


the larger plant or the smaller shop 


where the compressed air supply for | 
the operation of this type of equipment 


may be low. The unit may be operated 


 conjunsion witha Shp comes | AN’ TOOL ROOM OR ON PRODUCTION 


Features are: motor-driven paddle- 
type agitator for the water and abrasive 
mix; self-supporting trigger gun to re- At 50,000 RPM, this tiny Buckeye Mini-Grinder stirs up a 
duce operator fatigue; foot pedal win- , 
dow wash actuator. A venturi in the 
blast gun raises the abrasive and water 
mix up from the hopper. e 

Use HANDY Postpaid Card. Circle No. I11 


| storm of power that gets an amazing amount of work done 
| in a hurry. No bigger—or heavier—than a pen-type flash- 
| light, the Mini-Grinder can be used for precision grinding 
aa ca | in the smallest work areas. Sturdy, all-steel construction. 
| Complete kit, packaged in sturdy tool box, includes mounted 
| points, hose and connections, vitalizer (lubricator-filter), 
wrenches and dressing stone. 

| Catalog A-10 contains data and specifications on all Buck- 
eye abrasive tools—write for your copy today! 


Buckeye 4 Pooks | ss". 
CORPORATION successful 


DIVISION 45 * DAYTON 1, OHIO rotary air tools 
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Redesigned Traveling 
Wheel Face Grinder 


Precision grinding of long or bulky 
workpieces at 90 deg. to the wheel face 
is a problem solved easily by a Mattison 
“UK” traveling wheel face grinder. 
These heavy-duty production machines 
have now been improved to provide 
greater horsepower for heavier stock 
removal and a heavier carriage for im- 
proved precision. 

Mattison Machine Works, Rockford, 
Ill., developed the Series “UK” grinders 
for the awkward jobs that are extremely 
difficult to do economically, on any 
other type of equipment. In operation, 
the part, no matter how large, 1s 
clamped in a stationary position and the 
grinding wheel passes over the surface 
to be ground. The stationary table per- 
mits the use of fixtures and clamps just 


o 


as heavy as the work demands. There 
is little likelihood of the piece tearing 


CUTTE 
GRINDING 
FIXTURE 


Does 5 Operations with- 
out removing cutter from) 
its ARBOR! 


On cutters up to 8” in diameter, 
the No. 6 fixture, as shown with 
our No. 6A _ heavy-duty, right- 
angle, ballbearing spindle workhead: 
Sharpens side teeth on both sides. 
Sharpens peripheral teeth. 
Generates small or large radii 
on both corners of each tooth. 
(Other workheads available) 


Le 


@ UNIT IA 


A THESE DEPENDABLE GRINDING FIX- 
TURES SAVE THE LIFE OF YOUR CUTTERS. 
Write for our catalog 603 


This Universal Cutter 
Grinding Fixture fits any 
universal tool or surface 


grinder. 


P iat 2 


Radial Grinding Attach- 
ment D combines with 
Unit 1A for sharpening 
end mills with square, 
conical, or ball nose 
shapes. w 


- 
UNIT 4A 


Fixture 
ed end 


Radial Grindin 
for sharpening 
mills with square, conical, 
or balil-nose mills. 
index disc provides for 
multi-flute cutters. 


ROCHELEAU TOOL G&G DIE CO. 


650 North Main St., Leominster 1, Mass. 
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NEW FINE-ADJUSTMENT SLID- 
ING SWIVEL GIVES SMOOTH, 
PRECISE INDICATOR SETTING. 
Smooth, positive positioning of 
finest dial indicator is readily 
accomplished by the fine-adjust- 
ment Sliding Swivel. Final precise 
positioning is accurately made 
by slight movement of conven- 
ient py A a" 

WRIT : 

SLIDING Swiver FOLDER 


The 
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loose. Work of almost any length can 
be ground, because one end is supported 
by the “UK’s” table and the other end 
by supplemental blocking. 

Carriage ways are one-third longer 
and wider in the redesigned machines. 
Although a heavier carriage is used, 
the new ways reduce the pounds per 
square inch loading for better perform- 
ance. Use of a heavier carriage im- 
proves stock removal and precision and 
a newly designed carriage drive in 
creases efficiency. The carriage is now 
driven by a variable volume piston- 
type hydraulic pump in conjunction 
with a vane-type fluid motor. Com- 
plete control of all machine functions 
is governed by a servo mechanism. Rate 
of speed, start, stop, inching, and 
positioning for unloading are controlled 
by pushbuttons from the operator’s seat 
on the traveling wheel carriage. Speed 
of the carriage has been increased to 
a range of 10 to 100 feet per minute. 
Horsepower driving the grinding wheel 
has also been boosted throughout the 
line. 

Precision performance possible with 
the new machines is demonstrated by 
the fact that in grinding the vertical 
column of a machine, flatness was held 
to within .0004 in. over a 60 in. sur- 
face. Hand scraping was eliminated. 

Use HANDY Postpaid Card. Circle No. 112 


Top-Running Way-Protector 


Another forward development in 
pliable protection for machine tools is 
this top-supported way-protector. The 
range of applications includes grinders, 
millers and boring machines. 

These way-protectors are assembled 
to permit application on present ma- 
chines already in service as well as on 
varying types of new machines on OEM 
assembly lines. 

Each convolution in the new design 
has its own, metal supporting bridge, 
and brass, reinforcing gromets, fabri- 
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cated integral with the convolutions, 
maintain the freedom of travel forth 
and back on the top-supporting guide 
rods. No wear takes place directly on 
the convolutions either at top or bot- 
tom. Bottoms of the protectors extend 
over the bed edge to prevent entry of 
dust from beneath the way-protector. 

Top-running, equalizer-spacer strips 
evenly distribute the pull on all con- 
volutions. End mounting plates, for at- 
tachment to bed or tool-frame, are cut 
from aluminum plate. 

duPont Fairprene .050, a neoprene- 
base material, is most commonly used 
in the fabrication. Dimensional draw- 
ings which show application details 
may be obtained from A& A Mfg. Com- 
pany Inc., 2017 W. Clybourn St., Mil- 
waukee 3, Wis. @ 
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ey + USE (T 
. m™ EITHER WAY 


VERTICAL 


At last, o top quality industriel sander that 
provides all the most wanted fecotures — 
yet sells for so little. 


wnt SSQIS 


switch ready to use 


iMustrated Literature on Request 


A few desirable distributer 
territories still available. 


WALLS sates corporation 


333 Nassau Avenue — Brooklyn 22, N Y 
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What is YOUR 


GRINDING 
WHEEL 
PROBLEM? 


We like to keep our engineers on their 
toes solving new and tough grinding wheel 
problems. 

What are some of your “hard-to-do” 
grinding jobs—could be we can make them 
“easy-to-do"'! 


Write for details or the name of your nearest 
distributor. 


SIMONDS 


NG) = worveNn 


on WHITE COMPANY 
1101 Negley Place @ Dayton 7, Ohio 


mame 
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Equipped for either wet or dry face 
grinding of large, single-point tools, 
a double-end tool grinder is being of- 


fered to manufacturers by Ex-Cell-O 
Corp., 1200 Oakman Blvd., Detroit 32, 
Mich. Designated as Style 48-B, the 
grinder can be used for roughing out 
all sizes of shanks. With suitable wheels 
the machine will recondition tools of 
high speed steel, cast alloys and carbides. 

Two 10-inch plate mounted wheels 
are used. The wheel shaft rotates in 
heavy-duty double-row ball bearings, 
permanently lubricated and sealed 
against entry of dirt and abrasive par- 
ticles. The spindle drive is through a 
V-belt from a reversible motor located 
in the base of the grinder. Ample tool 
rest tables are adjustable to required 
tool sharpening angles, and may also 
be adjusted to compensate for wheel 
wear. 

Carefully engineered safety features 
are standard with the machine. In- 
cluded are heavy sheet metal guards 


E> / 3 
ft * Looks Like This... 


Call for 


Bearings, Inc. Complete 
SPINDLE REPAIR SERVICE 


All Types and Makes of High Speed Internal and External Grinder Spindles 
or Quills and Hi-cycle Units . . . Anti-Friction Live Centers 


SERVICED OR REBUILT In Hours . . . Not Weeks! 


P eo 
CVEVE Anh 15, OHIO 


3640 EUCLID A ENUE~« 
Branches.in-OHIO * ree A * PENNSYLVANIA 


WEST VIRGINIA °* 


Gentlemen: 
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Please send me complete information on your spindle repair and rebuilding service. 
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attached to the table brackets, and 
moving with them. These prevent tools 
from dropping into the wheel recesses. 
Other conventional guards also insure 
safety for the operator. 

A pressure coolant system, having its 
own tank and pump, is provided with 
the 48-B Tool Grinder. Coolant at 
each wheel is controlled by an individ- 
ual valve and splash guards prevent 
waste of coolant when the grinder is 
operating. 

An accurate protractor tool guide, 
a universal adapter for grinding the 
top rake of tools, a diamond wheel 
dresser and tool holders for both round 
and square tools are available as extra 
equipment. @ 

Use HANDY Postpaid Card, Circle No. 114 


Sectional Impregnated 
Abrasive Buff 


A new sectional impregnated ab- 
rasive buff, for the buffing of all ferrous 
and nonferrous metals, has been de- 
veloped by the Coated Abrasives Div. 
of The Carborundum Co., Niagara 
Falls, N.Y. 

Selected from several designs after 
exhaustive tests, this new pleated type 
sectional abrasive buff will be of sig 
nificant interest to all regular users of 
traditional non-impregnated — buffs. 
Heretofore, the greatest cost element 
has been for abrasive cake and com 
pound in stick or liquid form, applied 
to the buff—ranging from 12 to 24 
times the cost of the non-impregnated 
buff itself. Carborundum’s impregnated 
buff is a successful attack on this cost. 

Engineered of specially-treated biased 
cloth, impregnated with abrasive grains 
bonded throughout its construction, the 
new sectional impregnated abrasive 
buffs are competitive to sisal buffs, in 
the finer grit sizes, for normal cut 
down operations to prepare surfaces 
for color buffing or plating—or both. 
In the coarser grit sizes they are com 
petitive to set-up wheels, coated abrasive 
belts, Tampico brushes and other 
polishing and bufhing devices. 

They can be altered by the use of 
conventional spacers to adjust cutting 
action and to provide greater coverage. 
Some potential applications may require 
widths up to 50”. Normal side supports 
and flanges can be used. + 

Use HANDY Postpaid Card. Circle No. 1°5 
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Visible Grinder Eliminates 
Trial-and-Error Grinding 

A new bench grinder, recently in- 
troduced in the United States by Carl 
Hirschmann Co., Inc. of Manhasset, 
N.Y., permits the operator to see right 
through the wheel to keep the work- 
piece surface under constant observa- 
tion. The new method utilizes a spe- 
cially designed unbreakable wheel, 
which when rotated horizontally at 
3,600 rpm creates a stroboscopic effect 
making the wheel, in effect, transparent. 

The Visible grinder takes very little 
bench space (54%” x 6%”) and knurled 
thumb nut permits quick wheel 
changes. Because the wheel rotates in 
a horizontal plane, sparks and dust are 
carried away from the operator greatly 
reducing the possibility of accidents. 
Another interesting feature is the tur- 
bine-like slots in the wheel which when 
in operation, air-cool the wheel and the 
work-piece, reducing overheating and 
loss of temper in the piece being 
ground. 


A variety of wheels are available for 
ferrous and non-ferrous metals, plas- 
tics, etc. Various grits are available for 
every application. @ 

Use HANDY Postpaid Card. Cirele No. 116 


New Cone Shaped 
Barrel Finishing Media 


A new barrel finishing media—con- 
ical ceramic shapes—has been an- 
nounced by Minnesota Mining and 
Manufacturing Co., Dept. F6-48, 900 
Fauquier St., St. Paul 6, Minn. 


Called “Honite” brand Ceramicones, 
the new media makes it possible to 
barrel finish intricate parts which pre- 
viously could not be finished in this 
manner because of lodging problems. 


The tapered ends of the media permit 


access to holes for deburring, yet the 
broad bases prevent lodging; and the 
cones’ resistance to wear enables them 
to maintain their original dimensions 
over a long period of time, according 
to the 3M Company. 

The media will also remove burrs 
and parting lines from molded plastic 
parts without scratching the fine surface 
produced in molding. 

The cone-shaped media minimizes 
the dangers of contamination because 
the ceramic material is fused under high 
pressure to eliminate voids and resist 
deteriorating effects on acids. 

The cones are ¥,” high, 4” through 
the base and 7/32” across the top. Be- 


cause of the cone-shape, there is a sur- 
face on the media for reaching virtu- 
ally every surface on the work piece. ¢@ 


Use HANDY Postpaid Card. Cirele No. 117 


THE COMPLETE LINE 


OF ANGULAR TOOLING EQUIPMEN 


© 


Save dollars in valuable tool room 
time on every job! Set-ups that 
require hours by other methods 
take minutes the Robbins way. 
Just four simple steps: (1) Look 
up required angle in Table of 
Constants furnished with each 
tool, (2) Select gage blocks from 
the Table, (3) Place gage blocks 
between base of unit and sine bar 
swivel block, (4) Secure the work 

. . and you're ready to go! Com- 
plete range of models and sizes 
brings Robbins precision equip- 
ment within the reach of every 
shop, large or small. 


HEAVY DUTY SINE PLATES 
FOR MILLING AND BORING 


Fool proof! Rugged enough to take 
thrust and chatter of heavy cuts . . 
yet built to tool room accuracy for the 
most exacting inspection operations. 


“MAGNA-SINE” MAGNETIC 


TABLES FOR PRECISION GRINDING 


Set up and grind any single or com- 
pound angle fast! Work is held securely 
by magnetic attraction, clamped or re- 
leased in an instant. Work can't warp 
or move. 


’ 


INSPECTION SINE PLATE FOR 
EVERY INSPECTION OPERATION 


Eliminate chance of errors in inspection 
department and tool room! No more 
V-blocks, angle plates, or complicated 
built-up sets of blocks. Simple, fast 
and sure. 


Write or call for complete information now ! 


OMER ».“Ktlbboee COMPANY 


24800 PLYMOUTH ROAD 


DEPT. H-7 


DETROIT 39, MICH. 


Also producers of special machinery, gages and fixtures 


I RI Ae 
Kr “1 | 
ns ye RON 
Los Oy, > 
ee YI NORE Gg 
35785 Y ett 
; LIBS boos * 
% Wen ab 
ey, 
ee | 
— mot yt | 7 i . 
Bits | . <9 
| | mt @ 
- 2s | 
— a 
i La 
=i 
cas = a oom 
i : — me gt f > a a: ~~ 
ae - * —.- — ~~ 
5 
: a 
a 4 es | 
ee oe es | 
ee 
. eee | | | xf 
; ee. — oa 


Lapping Machine Finishes 
Hardest Carbide Tool Inserts 


A new self-contained, semi-automatic 
lapping machine designed to completely 
grind carbide tool inserts and “throw- 
aways” has been announced by Empire 
Corp., 1566 S. 83rd St., Milwaukee 14, 
Wis. Reported to cost less than the 
average diamond abrasive wheel, the 
new multiple tool lapper uses readily 
available domestic abrasives in a fast, 
accurate grinding operation that re- 
quires a minimum of labor and ma- 
terials, providing a finish even on hard- 
est grades of carbides that is said to 


th the finish that counte | 


we nie oi Dan be | 

provide more cuts per tool than new 
carbide inserts. 

The lapper is semi-automatic in op- 


Roto-Finish maintains exact tolerances on precision parts with 
no significant dimensional changes. It makes possible a wide 
range of finishes applicable to parts of almost any size or shape; 
finishes a variety of materials — at big savings in manpower 
and costs. Without obligation, send sample unfinished parts 
to us. Include finished part for guide and your specifications. 
Roto-Finish will finish parts in its laboratory. You get a com- 
plete process report. You are guaranteed results and a finish 


that counts! 


WRITE FOR FACT-PACKED ROTO-FINISH CATALOG NOW 


Kon-Fucthe 


3730 Milham Road, Kalamazoc, Michigan 


Originators of the Roto-Finish Process 


COMPANY 


P.O. Box 988 
Phone 3-5578 
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eration, requiring only loading and un- 
loading. Tool holders are available to 
accommodate all standard triangular, 
round and square inserts or throw- 
aways. Once loaded, the machine re- 
quires no further attention until the 
grinding operation is completed. It 
provides consistent and controlled 
micro-finish on tools, with end sections 
maintained parallel and square to the 
axis of the tool. Tool life is increased 
by the introduction of compression 
stresses in the face of the tool. Machine 
is furnished with one set of three tool 
holders, one charge of abrasive, and 
loading fixture, ready for operation. 
Entire unit requires only 18” x 24” 
bench space, operates on 110 volt, ac 
current, and requires only 200 watts 
power. @ 
Use HANDY Postpaid Card. Circle No. 118 


Diamond Powder 
Compound in Tubes 


Diadem, a diamond powder com- 
pound consisting of selected diamond 
particles in a permanent viscous sus 
pension, is now packaged in a new, 
convenient Bracon squeeze-to-use tube 
of clear polyethylene plastic. 

Diadem is a product of United States 
Industrial Diamond Corp., of New 
York, and is packaged in 5 gram tubes. 
The customer may choose from a 
variety of micron sizes (the size of 
the diamond particles in suspension). 
The micron sizes are identified by a 
color code and the corresponding color 
of the compound is matched by the 
tube cap. 

The handy tube makes previously in- 
accessible places easy to reach. To ap- 
ply, the user simply unscrews the cap 
and squeezes to use, thus doing away 
with the necessity for applicators. 

Diadem diamond powder compound 
is ideal for any grinding or lapping 
operation where diamond particles are 
a must. It is an excellent micro-finishing 
compound perfectly suited for use by 
metallurgists, researchers, or in the tool 
and die, electronics, rubber, wire or 
ceramics industries. e@ 
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Resinoid Grinding Wheels 
Feature Safety Rings 


Cut-away photograph shows a resi- 
noid grinding wheel for portable grind- 
ers, having two rings embedded directly 
in the usable portion of the wheel, 
called Grind-Away safety rings. They 
are claimed to have greater tensile 
strength than steel, but will abrade away 
during the normal cutting of the wheel 
without any interference to the grind- 
ing action. 

This makes it possible to reinforce 
the wheel where the actual reinforce- 
ment is needed. Rings provide the 
strength where the grinding is taking 
place. Tests run show that cracked 
wheels have been run up to 20°, above 
normal operating speed without the 
wheel exploding. This safety feature 
has been extended at present only to 
straight wheels, and type 5, 6, and 11 
cups for portable grinders. Colonial Ab- 
rasive Products Co., Conshohocken, 
Pa. ® 
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Coated Abrasive Discs 
and Locking Holders 


New, instant, sure locking Contur 
coated abrasive discs and flexible rubber 
disc holders, ideal for grinding and 
polishing all surfaces, flat to extreme 
inside or outside contours, are now 
available from Foster Supplies Co., 
6122 Milwaukee Ave., Chicago 30, Ill. 
They follow the surface, grinding 
cleanly and without gouging, and are 
used extensively on molds, dies, forg- 
ings, castings, weld joints, metal pat- 
terns, aircraft parts, etc. 

Discs are self-centering, balanced and 
bayonet lock firmly on Contur holders 
with a twist of the wrist. No loosening 
from heat caused by grinding. They 
are available in grits from 24 to 320 


REGULAR 


HOLDER 
WITH DISC 


REGULAR 
HOLDER HV=FUEX 
AND DISC POR 

aan EXTREME 


BAYONET LOCK 
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and in 6 sizes, 4” to 4”. 

Contur flexible rubber disc holders 
and Hy-Flex holders are made for 6 
disc sizes. Shanks are 4%”, 4” and 34” 
according to the holder size. Hy-Flex 
holders are used where extreme tlex- 
ibility is needed. 

Use HANDY Postpaid Card. Circle No. (2! 


Dual Action Sanding Machine 


A new type of sanding machine has 
been announced by the Detroit Sur- 
facing Machine Co., 1333 E. Eight Mile 
Rd., Detroit 20, Mich. This completely 
new type of air powered sander is 
really two units in one. Sanding action 


Cutting or Grinding AL 


moves in two directions at the same 
time, turning 6000 rpm's to the right, 
and at the same time moving in a tast 
reverse action to the left. 

Results ot this feature are a faster 
cutting and sanding action, and an im- 
portant savings in abrasives. 

A simple device known as the Shitt 
Ring, instantly converts the unit to a 
high-speed off-center spinner. The off- 
center action reduces normal abrasive 
swirls to a minimum enabling work- 
men to actually polish steel as well as 
non-ferrous metals, producing down to 


10 micro-inch tinish. e 
Use HANDY Postpaid Card. Circle No. 122 
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Use INTERNATIONAL 131-A 


The ONE Coolant that Gives You 


All of These Advantages: 


© NO METAL DISCOLORATION 
Does not stain aluminum or its alloys—regardless 
of concentration used. 


- 


» INCREASES TOOL LIFE 


Prevents welding of chips to tool. 


“ 


CUTS WHEEL DRESSINGS 


Retards loading of grinding dust on wheel. 


* DOES NOT REACT WITH ALUMINUM DUST 
No contamination—sanitary in every way. 


NO SKIN IRRITATION 
Operators approve International 131-A. 


SUPERIOR FINISH 
Profilometer readings of two micro-inches or less 
are readily obtained. Fewer rejects. 


| International 131-A Gives Outstanding Results on Stainless Stee! Too! 


It will pay you to get the facts about International 131-A. 
| Write for information. 


INTERNATIONAL CHEMICAL COMPANY 


GRINDING and FINISHING 


f Specialists in Cleaners and Coolants for Industry 


FLEXIBILITY | 2628 N. Mascher Street 


Philadelphia 33, Pa. 
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Portable Etching Tool 
Features Simple Operation 


Up to date shop practices demand that 
all high speed steel tools, drills, reamers, 
milling cutters, samples of steel, metal- 
lurgical specimens, dies, jigs and ex- 
pensive special tools be carefully marked 
for identification. 

Modern shops can’t afford to use 
slow, old fashioned or unsatisfactory 
marking methods. Luma Electric 
Equipment Co. of Toledo 1, Ohio is 
manufacturing the Luma Combination 
Etchtool for marking and demagnetiz- 
ing in the same operation. 

Acid with its fuss, muss and liability 
to rust and ruin expensive tools is the 
old way of doing the job. Marking 
tools before hardening with steel stencils 
and a hammer is in some cases neces- 
sary, but it is slow and there is always 
the risk of fracture in hardening and 


many times the marking is overlooked. 
It is just as easy to mark hardened steel 
electrically with a Luma Etchtool as 
it is to write with an ordinary lead 
pencil and just as quick. 

Etchtools are practically fool-proof, 
operate from alternating current light 
socket and with ordinary care are as 
free from trouble as an electric fan or 
vacuum sweeper. Anyone is able to use 
them after fifteen minutes practice. It 
is so simple to operate a boy or girl can 
do the job. 

They are extremely portable, require 
no permanent installation and can be 
carried any place and used wherever 
there is an ordinary ac light socket. 

It will mark and demagnetize simul- 
taneously or separately and has three 
stages of marking control, light, medi- 
um and heavy, which is entirely ade- 
quate for the usual marking demands 
in the tool room. It is a small compact 
unit, contained in an aluminum box, ap- 


Tough Grinding Wheel 
Forms Dressed Easy 
as A, B, C 


eliminate elaborate set-ups 
and operations 
.0001" ACCURACY 


> 


dress two angles tangent to a radius 
in one continuous motion 


With the unique ‘Fluidmotion” 
Dresser, you can dress two angles 
tangent to a radius — using one 
handle in one continuous motion. 
Operation is so fast and simple 
that beginners can use them. 


Adaptable to all type cylindrical 
and surface grinders. 


A. Obtain micrometer reading; add 


required convex radius or sub- 
tract required concave radius. 


B. Loosen jib with wrench and 


“mike” over lower pins to read- 
ing obtained above. 


C. Tighten jib. Set stops for two 


angles. Ready for action. 


Also available: “FORM MASTER” Dresser, 
capable of dressing any radii up to 12” convex, 
up to 15" concave. Prices start at 


$45.00 


WRITE FOR INFORMATION ON THE NEW 


J & S PURCHASE PLAN 


See your industrial distributor or write for free literature. 


=={ iS === === CLAMPCUT== 


J aS TOOL CO., INC. 


871 DORSA AVE. 
LIVINGSTON, NEW JERSEY 
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proximately 5 inches wide by 8 inches 
long and 3 inches deep, and weighs 
15 pounds. 


Use HANDY Postpaid Card. Circle No. 


Radius Dresser 
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A high quality radius dressing tool 
is currently being introduced by the 
Rothfuss Tool Co., Box 202 Elmwood 
Station, Providence 7, R.I. 

Called the Rothfuss G-5, this low 
cost radius dresser is precision engi- 
neered to go along with the company’s 


G-2 Angle Dresser which together 
can dress radii and angles tangent to 
each other. The G-5 will dress either a 
convex or concave radius from .015” 
to 1.750” on any grinding wheel up 
to 10” in diameter. 

This new tool has graduated stops 
that allow the operator to dress any 
portion of a wheel’s radius. A major 
feature incorporated in the G-5 is its 
spring tension journal that insures 
chatter free operation. ¢@ 

Use HANDY Postpaid Card. Circle No. 


Diamond Nib Holder 


No. DH-15 is the trade name for a 
new diamond nib holder to be used on 
surface grinders. It allows the nib to 
be brought in contact with the wheel 
at a 15° angle thereby restoring the 
accuracy to cutting action of the grind- 
ing wheel. It allows for hand turning 
the nib thereby constantly maintaining 
a point on the diamond. 

This tool holder can be bolted direct 
to the table or used on a magnetic 
chuck. It is made of solid steel and 
weighs two pounds. There are no parts 
to wear out and it will serve the user 
indefinitely. 

It can be used with any size dia- 
mond nib for use on any size grinding 
wheel. The Desmond-Stephan Mfg. 


124 


Co., Urbana, Ohio. e 
Use HANDY Postpaid Card, Circle No. 125 
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Heavy Duty Grinder 


Tool Co., 
2486 River Rd., Cincinnati 4, O., has 
announced their improved design Grind 
Air-rester. This 12” or 14” heavy duty 
grinder with self-contained dust collect- 
ing unit is built according to the Safety 
Code. The dust control system is built 
inside the grinder base, thus minimiz- 
ing the overall floor space. 

A motor driven material handling 
fan operates simultaneously with the 
grinder motor. The dust collecting 
chamber has a gravity feed of collected 
materials to the dust drawer; this dust 
drawer is easily removable for dis- 
carding the grit and dust. The steel 
wool filter pads are renewable and 
when required, are replaceable. 

The Type 2GAR 2 hp grinder motor 
serves two 12” x 2” wheels, while the 
3GAR 3 hp is for 14 x 24%” wheels. 
The grinding wheels are protected by 
safety guards which are adjustable to 
wear of grinding wheels; each guard 
has 4” diameter exhaust outlet, hinged 
door, spark breaker and work rest. 
Tool tray with removable water pot 
at front of pedestal. Optional equip- 
ment is plain or illuminated eye shields. 


7. 
Use HANDY Postpaid Card. Circle No. 126 


Flexible Abrasive Strip 

The L. B. Miller Co., 394-6 State St., 
Stamford, Conn., is manufacturing 
flexible abrasive strips for dressing con- 


The Standard Electrical 


Hoe wen De 
Wkler 


FLEXIBLE 
ABRASIVE STONES 
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tact points and commutators on many 
kinds of apparatus, and for removing 
burrs where it is not practical to use 
a file. Being a non-conductor, it elim- 
inates any hazard that may prevail 
when a file is used. The prime feature 
is the flexibility. They come packaged 
in a container of 12. e 
Use HANDY Postpaid Card. Circle No. 127 


Single Lens Safety Goggles 

New, Soft Side, single lens, Welsh 
safety goggles are recommended for 
light grinding, chipping and chemical 
operations. 

Long wearing comfort provided by 
soft, pliable, vinyl plastic frame in crys- 
tal clear or green, adapts readily to any 
size or shape of head. 

Deep frame design gives greater 
clearance over prescription spectacles 
and fits snugly along temples. 

Single piece, extra large, clear or 
green lens of impact resistant cellulose 


acetate provides unobstructed, wide 
angle vision. Vinyl lens available for 
chemical operations. Two positive snap 
fasteners make lens replacement easier 
and quicker. 

Available in four ventilation styles. 
Regular perforations for average con- 
Screened Ports for extreme 
Baffled ports for acid 
and splash conditions—No ventilation 
for vapor conditions. Welsh Mig. Co., 
24 Magnolia St., Providence, R.l. ¢ 

Use HANDY Postpaid Card. Circle No. 128 
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PRECISION 
SPINDLES 


BORING e GRINDING e MILLING Vv tion costs. 


An exhibit of the latest 
and finest in Spindle 
design and _ perform- 
ance, to reduce your 
tolerances and produc- 


— 7 
. EXHIBIT A 
: POPE SUPER-PRECISION, HEAVY DUTY 
BORING SPINDLES for boring holes round within 
millionths of an inch. Available in both belt 
driven and motorized units to meet a wide 
range of speeds and horsepower. Send us your 
g specifications for quotations. 
3 EXHIBIT B EXHIBIT D EXHIBIT F 
POPE 
& POPE seavy oury vee- 
HEAVY DUTY, BELT DRIVEN, PRECISION 
| BORE : up, rorauy % TO 100 HP MILLING SPINDLES, 
ENCLOSED 3600 RPM DIRECT and Wheel Heads, 2 to 50 HP 
MOTORIZED, CARTRIDGE MOTORIZED ; 
poke TYPE PRECISION SPINDLES SPINDLES EXHIBIT G 
with double row cylindrical for Horizontal or Vertical Skin 
roller bearings and separate Milling, Grinding, Milling, 
thrust beariags for no endwise Boring and Other Operations 
movement of the shaft POPE INTERNAL 
: EXHIBIT E GRINDING SPINDLES } 
EXHIBIT C for Bryant, Excello, Heald and 
‘ a oT Landis Grinders. > 
am OT | « f : 
wrens Ay Me" EXHIBIT H 
| ‘ ‘ ~ . 
J x 3 T 
new POPE ouicx, 
» SELF-REMOVING POPE super-precision ry 
:# WHEEL HOLDER MOTORIZED TOOL AND 
| for surface grinders and tool CUTTER GRINDER SPINDLES 
7 and cutter grinders — elimi- with clearance Angle Swivel- POPE SUPER-PRECISION 
‘ nates the necessity of a wheel ing Heads for Angular Adjust- HIGH FREQUENCY HEAVY 
puller. Write for quotations. ment In A Vertical Plane DUTY GRINDING AND 
Pee MILLING SPINDLES 
Suk 3 speed 100,000 RPM 
TD) wre FoR COMPLETE SPECIFICATIONS, PRICE AND DELIVERY | '®* *Peeds vP te 100 
r No. 110 


Established 1920 
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An electronic unit for automatic con- 
trol of plunge grinders has been an- 
nounced by the Industrial Products De- 
partment of Airborne Instruments Lab- 
oratory, 160 Old Country Rd., Mineola, 
N.Y. Known as the MICROtrol type 
150, the unit gages workpiece diameter 
continuously during grinding, and 
uses the gaging information for auto- 
matic control of final size of the work- 
piece. 

When used with a grinder that is 


NO. 1 “Roughing it” with 
Reddy MacFlint 


equipped with electrically-operated feed 
control and wheel withdrawal devices, 
the MICROtrol unit automatically con- 
trols such variables as the change from 
fast infeed to slow, amount of stock 
removal during sparkout, and wheel 
withdrawal at final size. In addition, 
part size is continuously presented on 
a set of direct-reading indicators, and 
indicator lights signal arrival at the 
various size limits, including final size. 

The major advantages of the control 
unit, which can be installed without 
difficulty on either new or existing 
grinders, include reduction in scrap 
through better control of final size. 
This, in turn, is accomplished by the 
automatic multi-point control of wheel 
feed and withdrawal. An additional 
advantage is the improvement in sur- 
face finish, brought about by the ac- 
curately controlled sparkout. In some 
applications, the improvement in sur- 
face finish has been sufficient to elimi- 
nate the need for honing after grinding. 


“Tricky shot — smooth club 
... what a finish! You know 


AP Jewel Brand Belts are used 


to finish the finest ‘woods’ 


including brassies and drivers 


that combine metal and wood.” 


"Smoothing 

the way 
where the going 
is rough” 


Frequently AP salesmen 
are able to provide unusual 
service in supplying 
abrasives because their plant is 
neither too big to lose the 
personal touch nor 
too small to lack 
emergency capacity. 


Abrasive Produtts Int 


South Braintree 85, Mass. 
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The standard MICROtrol type 150 
is for true diameter gaging on center- 
type grinders, with three-point grinder 
control and wheelguard-type mounting 
for the gaging caliper. Special units 
are available for other applications, such 
as chordal gaging on external center- 
less grinders. @ 

Use HANDY Postpaid Card, Circle No. 129 


Power Tilt Tumbling Barrels 
The Model DM-PT series is the 


newest in the line of Globe tumbling 
barrel equipment, manufactured by the 
Globe Div., Casalbi Co., 544 Wayne 
St., Jackson, Mich. The Model DM 
is engineered for versatility and oper- 
ator convenience. The power tilt pro- 
vides easy loading, rinsing and unload- 
ing. Push button control starts, stops 
and regulates up and down movement. 


Cubical content ranges upward to 
23 cubic feet and maximum load ca- 
pacity of the largest Model DM is 1500 
Ibs. All 5 models are available with 
round, octagonal or flask type shells, 
made of hard maple or steel (with or 
without neoprene lining). 

Optional electrical equipment meets 
latest JIC specifications. All models are 
available with variable speed motor. @ 

Use HANDY Postpaid Card. Circle No. 130 


Sandwich Refractory Slab 

Sandless firing or vitrified grinding 
wheels is now possible through devel- 
opment of a new type of “sandwich” 
refractory slab by Electro Refractories 
& Abrasives Corp., Buffalo, N.Y. 

The slab, or batt, is called a sand- 
wich because it consists of two outer 
layers either of mullite or zircon with 
a silicon carbide center. The stronger 
sandwich-type construction prevents 
warpage even after many firing oper- 
ations. The inert facing eliminates 
sticking. 

It thus eliminates the sand which is 
used to fill in uneven spots on the 
surface of ordinary refractory batts. 
This sand often sticks to the wheels 
during firing and must be removed 


later. @ 
Use HANDY Postpaid Card, Circle No. 131 
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Barrels for “Build-Your-Own” 
Tumbling Machines 


The Rampe line of replaceable, pre- 
cision finishing barrels, ranging in 
size from | gallon to 8 cu. ft. capacity, 
may be purchased individually for re- 
placement with Rampe equipment or 
for Do-It-Your-Self shops, who wish 
to build their own tumbling machine. 
Turn table or flange mounting plates 
are also available. 

The complete list of attachable bar- 
rels made is as follows: 


1 gallon—closed hexagonal barrel 
1 gallon—open conical barrel 
5 gallon—closed hexagonal barrel 
7'4 gallon—open conical barrel 
1.1 cu. ft.—closed hexagonal barrel 
2 cu. ft.—<closed hexagonal barrel 
4 cu. ft.—closed hexagonal barrel 
6 cu. ft.—closed hexagonal barrel 
8 cu. ft.—closed hexagonal barrel 


The larger sizes are 23” 
—Orther sizes are smaller. e¢ 
Use HANDY Postpaid Card. Circle No. 132 


Plain Angle Wheel Dresser— 
Dresses Angles in Seconds 


A new inexpensive plain angle wheel 
dresser has been announced by J & S 
Tool Co., Inc., 87 Dorsa Ave., Living 
ston, N.J., manufacturers of the Fluid- 
motion line of grinding wheel dressers, 
known as the Angle Master wheel 
dresser. This new unit combines pre- 


in diameter. 


May, 1956 


cision accuracy together with durability 
tor applications requiring low cost 
units, 

This sturdily designed plain angle 
wheel dresser is said to be 100°, dust- 
proof. All dresser parts are precision 
ground. Sealed ball bearings are used 
to provide a rugged and dependable 
tool for long service. Mehanite base 
permits drilling and tapping of holes 
when needed tor quick set-ups on cyl 
indrical grinders. As found in the more 
expensive dresser models, the Angle 
Master dresses with the diamond point 
horizontal to the center of the spindle. 


o 
Use HANDY Postpaid Card. Circle No. 133 


Bond Segments 


V-40 bond segments, for grinding 
all ferrous and non-ferrous metals, 
have been developed by The Carborun- 
dum Co. and are now commercially 
available for immediate delivery. 


Made of the highest grade of alumi- 
num oxide abrasive grain, and with 
the same specially engineered bond as 
developed for Carborundum’s widely 
accepted V-40 tool room grinding 
wheels, the V-40 segments are made 
in the variety of shapes used in all 
standard chucks. 


These abrasive segments have been 
specially designed for generating flat 
surfaces on plates, castings and ma- 
chine parts and grinding machine 
knives. 

Thoroughly tield tested, the V-40 
segments have shown outstanding ad- 
vantages over other segments in cooler 
cutting action, longer life and better 
size-holding ability. They are also more 
uniform in structure, and quality con- 
trol from raw material to finished 


segments insures uniform duplication 
in repeat manufacturing runs. ¢@ 
Use HANDY Postpaid Card. Circle No. 134 


Built by monufacturers who con- 
centrate on small grinders only, 
each Sanford Grinder is an individ- 
val project of time tested and proved 
basic design. Although modest in 
price, no quality undermining short- 
cuts are employed to reduce man- 
vfacturing costs. Constant repeat 
orders prove its acceptance. 

This sensitive machine grinds to 
micro-inch accuracy with no vibra- 
tion, with maximum dimensional 
stability. Here's why: 


@ Tronsverse woys ore double Vee 
(VV) Meehanite inserts insteod of 
flot surfaces which depend vpon 
unstable jibs for alignment and 
occuracy. 

@ Needle, Ball and Oilite Anti-Friction 
beorings ore used throughout. 

@ Alignments are electronically checked 
for accuracy. 

@ Precision slides ore ground, lapped 
and hand spotted. 

@ Dials are large and legible. 


SPECIFICATIONS — 8y,"" tronsverse = 13" 
longitudinal—12°’ vertical under 7°’ wheel with 
Adapter. Approximate weight 630 Ibs. Send for 
illustroted bulletin. 

Replacement ports, speciol attachments ond 
reconditioning facilities ore ovoilable. Send for 
orice list. 


JANFORD 


*With optional equipment 


MANUFACTURING CORP. 


1026G Commerce Ave., Union, WN. J. 


Circle No. 260 on postpaid card 
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High-Alumina Ceramic 

Type R-65 ceramic, a new high- 
alumina material having improved elec- 
trical and mechanical characteristics, 
has been developed by Raytheon Manu- 
facturing Co., for use in insulators and 
hermetic ceramic-to-metal seals. Cus- 
tom-designed shapes of this material are 
now available to the electrical, aviation, 
nuclear, and chemical industries to meet 
a wide variety of needs. 

Mechanical properties include ex- 
treme strength and hardness combined 
with high resistance to abrasion and 
temperature (up to 1700° C), as well 
as exceptional mechanical and thermal 
shock characteristics. R-95 ceramic parts 
can be metalized for subsequent soft 
or hard soldering to metals. Electrical 
properties are equally favorable, with 
a dielectric constant of 8.61 at 1000 me. 

R-95 ceramic is recommended for 
either small or mass-production quan- 


tities in any application (electrical, 
mechanical, chemical, or vacuum) re- 
quiring a precision ceramic of uni- 
form body composition and consistent 
quality. 

Data is available and application in- 
quiries are invited. Quotations on ce- 
ramic items or ceramic-to-metal assem- 
blies made to customers’ specifications 
will gladly be supplied. Address: Ray- 
theon Mfg. Co., Ceramic Sales, Wal- 
tham 54, Mass. e 
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Combination Safety Cap 
and Goggle 


Supergard safety cap and cover glass 
welding or chipping goggles in per- 
fectly balanced combination, has been 
announced by the Safety Div. of the 
Boyer-Campbell Co., 6540 St. Antoine, 
Detroit 2, Mich., for those requiring 
both eye and head protection. Goggles, 


GRIND WARPED PIECES 


Willows SAIMMING 


No Guesswork! 


Increased 


Production! 


Holding Power 


REGULATOR 


and 
CHUCK CONTROL 


Neutrolator Electro Magnetic Chuck Con- 
trol provides regulation of holding power 
which permits grinding without shim- 
ming, to closer parallelism than ever 


before possible. 


In production grinding where holding 
power must be the same with each work 
piece, Neutrolator reproduces the same 
tension on successive pieces without re- 
adjustment. Where various tensions are 


required, a simple dial or pushbutton con- 
trol provides regulation of holding power. 
Neutrolator affords complete control of 


electro magnetic chuck at all times. . 


protects chuck from harmful voltage 
surges ... demagnetizes both chuck and 


work piece . . 


. facilitates easy removal 


of work, thus eliminates marred surfaces. 
Write for Descriptive Circular 


2237 N. KNOX AVENUE 
Circle No. 261 on postpaid cord 


ELECTROMATIC PRODUCTS CQ. 


CHICAGO 39, ILLINOIS, U.S.A. 


Telephone: BElmont 5-4010 


GRINDING and FINISHING 


cover glass style, can also be comfortably 
worn over personal glasses. 

These goggles, adjustable for pupil- 
lary distance, have individual cup ac- 
tion for perfect fit. The mounting 
bracket on the Supergard cap permits 
the goggle, once adjusted to the indi- 
vidual’s need, to be raised to the in- 
operative position, and then lowered 
again, when needed, without readjust- 
ment. Bracket also permits goggle to be 
worn slightly off the face, an adjust- 
ment favored by many who do gas 
welding, cutting or spotting. 

The cap is a full floating, plastic, 
completely sanitary headgear, with 
head sizes adjustable from 6, to 8. 
When reissued, the only thing that 


need be changed is the sweatband. e 
Use HANDY Postpaid Card, Circle No. 136 


New Improved Bond 
For Diamond Wheels 


Clipper Diamond Tool Co., Inc., 21G 
W. 46th St., New York 36, N.Y., has 
introduced a new bond for diamond 
wheels which is called Cera-Met. The 
company claims it to be the first im- 
provement in years in offhand grind- 
ing. According to the manufacturer, 
the Cera-Met wheel does not glaze even 
if carbide and steel are ground at the 
same time. 

These wheels are said to cut 300 
faster than metal bonded wheels, and 
wheel life is as good or better than 
diamond vitrified bonded wheels. The 
manufacturer claims grinding costs are 
lowered with these wheels because they 
eliminate the need for frequent dress- 
ing which is characteristic of metal and 
vitrified bonded wheels. 

The Cera-Met bond actually wets 
and adheres to each diamond grain re- 
gardless of how fine, gripping it so 
firmly that you cannot knock it out 
... you have to wear it down. After 
the diamond is worn flat, a “break- 
away” action will release the diamond 
particle, thus exposing a fresh diamond 
edge. This action continues through- 
out the life of the wheel so that the 
grinding surface is always clean and 
sharp. e@ 

Use HANDY Postpaid Card. Circle No. 137 
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Portable Hand Lighting Tool 


‘ Ay 
ac ae | 


Foster Supply Co., 6122 Milwaukee 
Ave., Chicago, has announced the in- 
troduction of their new Conduct-A- 
Lite—operating on the principle of 
light conduction through 5/16” length 
of lucite. This lighting tool is designed 
to illuminate dark areas in inaccessible 
places, around corners, and especially 
for any type of localized lighting. It 
is most desirable to use for inspection, 
assembly, adjustment and repairs. 

The feature of the Conduct-A-Lite 
is that it goes anywhere, with no power 
line needed. It operates on standard 
pen light batteries and furnishes light 
without glare on recessed surfaces, in 
holes and in tubes. It is light weight, 
sturdy and compact and equipped with 
rod length to 24”. 

Three different 


sets are available, 
each with its suitable accessories of 
plastic light conductors in various 
lengths, distortion free mirrors, both 
plain and magnifying, bulbs and 


batteries. @ 
Use HANDY Postpaid Card. Circle No. 138 


Large Diameter Drum Sander 
A 12” diameter by 1” wide Cone- 
Loc drum sander has been added to 
the line of rubber cushioned abrasive 
drums according to an announcement 
from the manufacturer. 
The Cone-Loc drum 


sander is a 


rubber cushioned split drum that per- 
mits the use of ordinary strips of ab- 


rasives in place of more costly endless 
belts or clipped end strips. Once the 
abrasive strips are in place the sander 
halves lock into a perfectly balanced 
abrasive wheel by means of a simple 
locking cone. 

The new large diameter sander will 
permit users of narrow width abrasives 
to take advantage of the large diameter 
abrasive wheels. Complete details are 
available from American Diamond Saw 
Sales, 120 N.W. 9th Ave., Portland 9, 
Ore. @ 
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Metal Safety Spectacle 


Modern, clean-flowing lines, and at- 
tractive design are features of the new 
Metal Styl-Ize safety spectacle. For the 
first time velvet-sott flexible polyethyl- 
ene nose pads have been used. 

A choice of temple styles are offered. 
A new currently styled Spatula type 
temple with plastic paddle-tips adds a 


modern touch to the Styl-Ize spectacle. 
Conventional plastic insulated cable 
temples are also available. Sideshields in 
metal screen, and clear or green plastic 
are optional, 


With USSSCO’S Optilite or Hard- 
ened Glass Lens mounted in this new 
frame, the entire unit meets all federal 
specifications for strength, optical quali 
ties, impact and piercing tests, and re 
sistance to corrosion. United States 
Safety Service Co., 1215 McGee St, 
Kansas City 6, Mo. ° 

Use HANDY Postpaid Card. Circle No. 140 
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ROYAL MASTER 


Centerless Grinder 


3/64 1-1/2 


Tolerances of .0002” are readily held. 
6-8 microfinishes are easily obtained. 


Get all the facts 


Write today for our 

6 page descriptive 
brochure, illustrating and 
describing in detail the 
Royal Master Centerless “ 
Grinder, and showing pins, ete, 
examples of its work. 
No obligation. 


a LP acy 
Sox 


Sart 


To grind parts up to 1!9” 
need buy an expensive, bulky machine. 
You can grind any part from *4" 
low cost Royal Master Centerless Grinder, quickly 
and easily. You can turn odd sized dowels, drill rod, 
knock out pins, locating pins, bushings, shouldered 


in size, you no longer 


” 
to 1's" on the 


Using the low cost Royal Master for shapes up to 
114" means lower capital investment; lower depreci- 
ation, maintenance and other overhead costs. 


ROYAL MASTER INC. 


200 State Highway 23, Riverdale, N.J. 


Circle No. 262 on postpaid card 
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Thomas Prosser & Son, Felter Build- 
ing, Tenafly, New Jersey, manufac- 
turers of grinders for carbide, cast 
alloys, high speed steel, and other 
modern cutting tools, as well as pre- 
cision grinders, has announced the addi- 
tion of a turn-table base for their bench 
type machines, which they claim greatly 
facilitates the use of any bench type 
grinder. 

By means of an ingenious quick- 
acting positive clamp, the grinder may 
be turned so that either end faces the 
operator in the most convenient posi- 
tion, and facilitates instant change from 
roughing to finishing, without requir- 
ing the operator to move from one end 
of the machine to the other. It also 
permits mounting the grinder anywhere 
on a long bench, up against a wall, etc., 
making it possible to locate the grinder 
at the most convenient point nearest 
the work. 


The new turn-table base may be had 
either with or without drip pan, and 
will accommodate either the Prosser 
Model AA carbide grinder, or the 
Prosser precision grinder, Model AP. 


In addition to the bench type ma- 
chines, Prosser also manufactures floor 
type machines of various sizes, tor 


Turn Table Base for Bench Grinders 


either wet or dry grinding of carbide, breaker grinding and drill grinding 
cast alloys, or high speed steel single- attachments, etc. @ 
point tools of all kinds, with chip Use HANDY Postpaid Card, Circle No. 144 


7 re ANGLE TANGENT TO 
RADIUS WHEEL DRESSING = 


WITH NEW VERSATILE TOOLS 


FOR ECONOMICAL 
DRESSING—The G-5 radius 
dresser is a precision engineered 
tool that will dress either a 
convex or a concave radius from 
.015" to 1.750” on a 7 inch 
or 10 inch wheel. Graduated 
stops allow you to dress any 
desired portion of a radius. A 
spring tension journal! gives chat- 
ter free operation. 


$80.00 with 
diamond 


$149.50 comsination 


PLUS FREE HANDY = PRICE FOR BOTH TOOLS 
STORAGE BOX. WITH DIAMONDS. 


Send your order direct but include the name of your distributor. 
DISTRIBUTORS WANTED. Write for complete information. 


ROTHFUSS TOOL CO. 


Box 202 Elmwood Station e Providence 7, R. I. 
Circle No, 263 on postpaid card 


A LOW COST DOUBLE 
DUTY TOOL—The G-2 angle 
dresser and tool holder is ac- 
tually 2 tools in one having an 
easy to read vernier scale 0° to : 
180° giving accuracy within 2” Wh | 

of 1°; an excellent time saver ee 5 

to set up small jobs to be eee 


milled, drilled, topped, etc. on for Metal and Non-metal 


any desired angle. 


This complete line of Bullard Resinoid 
Bonded wheels offers a choice of many 
sizes and styles for all kinds of cutting 
jobs. They're strong, have high resist- 
ance to breakage and a low wear ratio. 
Made by the specialty manufac- 
turers of cut-off wheels for over 


$87.50 25 years. 


with Write for new net 
diamond price list. 


HOPKINTON ROAD = WESTBORO, MASSACHUSETTS — ; 


SPECIALTY MANUFACTURERS OF RESINOID BONDED HIGH SPEED 
GRINDING. CUT-OFF AND COPING WHEELS 


Circle No. 264 on postpaid card 
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Vibratory Tumbling Barrel 

A new vibratory tumbling barrel has 
been announced by Elliott Mfg. Co., 
350 State St., Binghamton, N.Y. 

This new barrel is equipped with all 
the regular features of other barrels 
plus vibration, which adds a definite 
plus value. It not only rotates but it 
shakes as well. Thus, it is claimed to 
do two or three times as much work in 
a given length of time. Actual tests by 
large companies confirm these figures. 

The machine also has good possibili- 
ties in the field of stress relieving and 
pre-plating operations. 


Several machines are set up in the 
Elliott plant for test purposes by any 
company interested in bringing or send- 
ing in parts tor test. ¢@ 

Use HANDY Postpaid Card. Circle No. 141 


Chip and Materials 
Handling Cart 


A low cost chip cart designed especi- 
ally for use with machine tools which 
have low bed clearance is offered by 
Coolant Equipment Corp., Verona, 
Wis., as part of their complete line of 
oil and chip handling equipment. Its 
rugged construction of 12 gauge steel 
and easy maneuverability make it ideal 
for handling parts, chips, shavings, or 
refuse as well as liquids. 

The cart body is mounted on two 
eight inch roller bearing wheels and one 
four inch swivel caster. Either solid steel 
or rubber tired wheels are available. All 


joints are welded and handle is well 
placed for maximum portability with- 
out stooping or strain. 


The Model 47 chip cart has an over- 
all height of 20 inches with a capacity 
of seven cubic feet. Length is 48 inches; 
width 28 inches; weight 95 pounds. e 


Use HANDY Postpaid Card. Circle Ne. 142 


New Cylindrical Grinding Wheel 


A faster and cooler cutting non- 
premium vitrified grinding wheel for 
the aviation and automotive industries 
has just been developed by Electro Re- 
fractories & Abrasives Corp., Buffalo, 
N.Y. 

Specially designed for cylindrical 
grinding on cam shafts, other center 
held grinding operations and tool grind- 
ing, the new wheel is said to give more 
pieces per dress. It comes in a wide 
range of sizes, from tiny internal wheels 
to 36-inch cam shaft units. e 

Use HANDY Postpaid Card. Circle No. 143 


DISTRIBUTORS WANTED 
BARREL FINISHING EQUIPMENT 


a few key areas open 
Write - Wire - Phone 
TODAY 
SPEED-D-BURR 
CORPORATION 


3613 San Fernando 
Glendale 4, Calif. 
CHapman 5-2468 


ot 
“e 


_ —~—= 


fm 


~ 4 


100 GROVE STREET 


| NOW, for the first time 


TAPER MICROMETER CORPORATION 


WORCESTER, 


“TAPER-MIKE” 


MEASURES TAPER 


without REMOVING WORK 
a 


FROM MACHINE! 


THE ONLY TOOL OF ITS KIND IN THE 
WORLD! LOW COST — ACCURATE TO 
+ 0002 


MASSACHUSETTS 


Circle No. 265 on postpaid card 
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LOK - 224 


RESINOID DIAMOND WHEELS 


iamond wheel bond ever developed — 
’ve used them - you know they’re best! 


if you haven’t-let us show you! 
~ UNITED STATES DIAMOND WHEEL CO. 
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Heavy Duty Tumbling Barrels 


The Lorco 300 series of heavy-duty 
barrels is built for precision finishing of 
large-quantity loads weighing from 700 
to 3,800 Ib. The line includes six octag- 
onal barrels, one and two compart- 
ments, ranging in total capacity from 
6.9 to 36.6 cubic feet. Barrel diameters 
are 30 and 36 in.; barrel lengths run 
from 16 in. up to 5 ft. 

These barrels are built to withstand 
long runs under severe operating con- 
ditions. Ruggedness, dependability, 
safety and ease of maintenance were 
the prime considerations in the design. 
The oversize Reeves motor drive is 
powered by a NEMA-type motor of 
1% to 7) hp. Controls, manufactured 
by Allen Bradley, include forward, re- 
verse, off and jog switches, arranged 
in a watertight mounting. A 24-hour 
timer is available as optional equipment. 

Heavy-duty pillow blocks give trou- 
blefree service. All lubrication points 
are easily accessible. Drum can be read- 
ily removed from the frame, and the 
drum height is arranged for easy in- 
spection of the drum in any position. 
There are no overhead obstructions that 
can be damaged by a hoist pan, and 
no bulky end supports to get in the 
way of the operator. 


9 
& 


any 
volts to the control switches. 
versing across-the-line starter is pro- 
tected against overload. Screen guard 
is electrically interlocked to protect the 
operator; drum cannot be accidentally 


The re- 


pause. ft a 


all two compartment barrels, two sep- 
arate screen doors are furnished in ad- 
dition to the two watertight doors. 
Lord Chemical Corp., Dept. O, 2068 
S. Queen St., York, Pa. e 


A built-in transformer supplies 110 


moved while the guard is open. On 


Use HANDY Postpaid Card. Cirele No. (45 


ALL NEW... 
Speed-D-Burretts* 


Controlled Size and Shape 


ABRASIVE 
MEDIA | ieee 
for PRECISION eae se 
BARREL FINISHING Cy ) =| 


Outlasts other 
media as much as 10 to 1 
Controlled grain size 
Aluminum Oxide bonded 
firmly with specially formu- 
lated synthetic rubber to 
allow finishing of precision 
parts hitherto impossible 
to barrel finish. Molded and 
cured to controlled hard- 
ness that assures long life, 
maximum cushioning yet 
gives desired cutting, 
honing or polishing action. 
May be used with any 
equipment. ™ 
New “Burretts” permit abrasive ‘action in the most remote 
corners and recesses of 
delicate, precision parts. 
Will not chip or splinter 
into odd shapes that lodge 
in blind or threaded holes. 
Prevents broken chip 
damage to expensive parts. 
Write for catalog of prices. 
sizes, shapes and grits—today! 


Write for catalogs on: 
g FUTURAMA LINE . MITY.MITE LINE + SPACE-MISER 
MEDIA AND COMPOUNDS - HANDLING EQUIPMENT 


Service is our most important product Use it? 

. 
SPEED-D-BURR CORPORATION 
3613-¢ San Fernando Road, Glendale 4, Calif. 
Circle No. 267 on postpaid card 


* Pot. Pend. 


tennessee 
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THE WORLD'S OST COMPLETE LINE OF 


© hare WISHING EQUIPARENT & SUPP 


aluminum 
Oxide 
flours 


to micron sizes in grade Nos. 
280 
320 
400 
500 
600 
800 
1000 
1200 
For lapping, honing and polishing operations 
where precision and uniformity are a must. 


““MICRO-GRADED" ABRASIVES manufactured by: 


K. C. ABRASIVE COMPANY 


P.O. Box 4335 3101 Peery Ave. 
Kansas City 27, Missouri 
Write for prices and samples 


precision graded 


Circle No, 268 on postpaid cord 
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Small Tool Grinder Offers Rapid Set-Up 


A new type grinder for end mills Called 
and other small tools has been de- 


veloped by William H. Field Co., Inc., 
323 Dorchester Ave., Boston 27, Mass. 


“Centra-Point” 
Grinder, it features a simplified method 
for grinding helical cutters. The manu- 
facturer also states that a few simple 


adjustments set the machine up for 
work in 70% less time than required 
with conventional grinders. Clearance 
angles can be read directly trom cali- 
brations on the wheel head assembly, 
without reference to tables of constants. 
Mechanical wheel dressing by built-in 
diamond truing insures a per- 
tect wheel radius tor helical grinding. 


tools 


An operating manual provided with 
each grinder shows exact machine set- 
ups tor specitic types of tools such as 
end mills, milling cutters, counterbores, 
etc. In sharpening tool steel or carbide 
cutters, the checks 
mended machine settings in the manual, 
attaches the proper tooth rest and the 
setup is complete. 


operator recom 


General specifications for the ma- 
chine are as follows: Collet capacity, 
up to *4” diameter; Diameter of largest 
cutter accommodated, 3”; Diameter of 
grinding wheels, 2; Work head swivel 
scale, 0° to 90°; Clearance angle scale, 
graduated, 15° up, 15° down; Carriage 
travel, 4”; Dial indicator reading, 1”; 
Number of teeth accommodated by in 
dexing mechanism, |, 2, 3, 4, 6 and 12; 
Eye shield, u” salety plate glass, ad 
justable; Largest B & S taper, No. 7; 
Largest Morse taper, No. 2; R.P.M. of 
grinding wheel, 6900; Motor, 115 volt 


work 


End Mill 


| phase ac or de; Height of 
spindle above floor, 4314”. ¢@ 
Use HANDY Postpaid Card. Circle No. 146 


FASTER CUTTING @ LONGER LASTING 


due to patented process 
of manufacture 


STEELSET 


Diamond Wheels 


(for wet grinding) 


Made by a superior patented process, FS STEELSET 
Diamond Wheels have exceptionally fast cutting properties. 
Grinding costs are halved. They have excellent non-glazing 
and non-burning characteristics, coupled with remarkably 
long life—as much as five times greater than resinoid or 
vitrified bonds. 


Produced by a hot-press powder metallurgical method. 
The diamond particles are coated by high vacuum technique 
to insure extra strong gripping action by the sintered steel 
bond. This prevents their premature pulling out of the 
metal matrix. 

In many types for a wide variety of applications. 
Drills, blades, hones, lens laps, center laps, etc. 
Attractively Priced @ Fast Delivery 
WRITE FOR CATALOG DT 353 
FISH-SCHURMAN CORP., 81 Portman Road, New Rochelle, N.Y. 
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IT’S COSTING YOU 
MONEY, Not to Have... 


MOTO-TOOLS (@ 


In Your Shop! 


Dremel Moto-Tools pay for 
themselves OVER and 
OVER in your toolroom 
and on your production line 
High-speed precision tools 
Real time savers for polish 
ing, grinding, sharpening 
and de-burring operations 


Weighs only 13 oz., de- 
velops 27,000 R.P.M. 


Moto-Tool No. 2 with one 
emery wheel point—-$17.85 


Moto-Tool Kit No. 2 with 
23 assorted accessories in 
cluding high-speed steel 
cutters and Model 2 Moto 
Tool in sturdy steel case 


$25.95 


SHARPENING 


INDUSTRY'S PORTABLE 
MACHINE SHOP FROM 
TOOLROOM TO 
PRODUCTION LINE 


DE-BURRING 


It’s light- 
weight—-easy 
to handle. Ideal 
for women oper- 
ators on deburring 

work Female as- 
sembly line workers use 
Moto-Tool all day without 
tiring 


See your industrial distributor or write for Dremel Catalog. = 


DREMEL MANUFACTURING CO., Dept. 516-C, Racine, Wisconsin 
Circle No. 270 on postpaid card 
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Integrated line of four Landis type DH automatic hydraulic crank pin grinding machines complete with automatic loading and trans- 
fer equipment and automatic sizing. Machines grind the diameter and sidewalls of four pins on a V-8 crankshaft. Stock removal 
is .020” from each pin and .005” to .007” from each sidewall. Production estimate per set of four machines is 50 complete 


crankshofts per hour. 


Automatic Grinding Line 
For Crankshaft Pin Bearings 


@ Crankshaft pin bearings can now 
be ground automatically to precision 
limits without the necessity of manu- 
ally loading machines and interrupting 
cycles to index the shaft for each pin. 
Production is increased and quality im- 
proved, 

Automatic gaging is incorporated 
in this automation line. This includes 
gaging of the workpiece during the 
grinding cycle and also between sta- 
tions, 

These are the main features of an 
integrated production line for auto- 
matically grinding and gaging V-8 
crankshaft pins, developed by the 


Landis Tool Company, Waynesboro, 
Pa. 

The production line consists of four 
standard Landis crankpin grinding ma- 
chines which are synchronized electri- 
cally, hydraulically and mechanically. 
Landis designed loaders move the 
crankshafts from one machine to 
another. 

The following description covers one 
example of various cycles and machine 
arrangements available: 

Crankshafts are brought to the line, 
at the left hand end, and deposited on 
a conveyor. The loader picks up a 
single crankshaft and moves it trans- 


= 


versely to the grinding position of the 
first machine. The shaft is lowered 
into two chucks. Loader fingers swing 
out to clear the crankshaft as they re- 
turn to the upper position. A gaging 
finger moves into position to accurately 
and automatically locate the crankshaft 
longitudinally between the chucks. Hy- 
draulic pressure clamps the crankshaft 
in both chucks. 

The loader, which has a set of fingers 
at both the right and left hand ends, 
returns to its original position. One set 
of fingers is now over the conveyor 
and one set over the crankshaft. 

The grinding wheel moves rapidly 


Be 


_ 


& 
- 
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Third machine in line of four type DH crank pin grinders, 
grinds the diameter and sidewalls of No. 1 pin of a V-8 crank- 
shaft. The shaft is then transferred to the last machine to 
complete the pin grinding operations. 


This machine grinds the diameter and sidewalls of the No. 4 
pin of a V-8 crankshaft. The crankshaft is then transferred 
to the other three machines to complete the pin grinding oper- 
ations. 
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One of four post process gaging units. 
Gaging station is mounted on the racker 
and checks the width, diameter and taper 
of crank pin grinding operation on pre- 
ceding machine. When work is not within 
limits, the grinding cycle of machine pre- 
ceding gage and racker cycle are held 
up until size correction is made. Reset 
button is then pushed on and the com- 
plete cycle continues. 


into position to grind the sidewalls and 
diameter of the first crankpin of the 
revolving crankshaft. The diameter is 
ground to a predetermined size within 
limits of .0005’. An in-process double 
contact air gauge, which is automati- 
cally positioned on the pin being 
ground, controls the grinding cycle 
through the feed and spark-out periods 
to final size. After size is reached, the 
grinding wheel is automatically with- 
drawn and the crankshaft stops revolv- 
ing with the chuck clamps in the 
proper position to open so the shaft 
can be lifted vertically. 

The withdrawal of the grinding 
wheel signals the loaders to again han- 
dle the crankshafts. The shaft from 
the first machine is moved to a con- 
veyor between the first and second 
grinders. Here, it is automatically in- 
spected for proper diameter, width and 
taper. 

If any of the dimensions do not pass 
inspection, signal lights show which 
dimension is in variation from the 
limits. The preceding grinding ma- 
chine will stop cycling until the correc- 
tion is made. A set of visual gages 
shows the inspection sizes so that the 
operator knows how much correction 
to apply. 

This pickup, grind, pickup, inspect 
cycle continues through the four ma- 
chines until the crankshaft is finished. 
All grinders and loaders are in con- 
tinuous cycle so that four crankshafts 
are being handled at all times. 

The conveyors, between the grinders, 
have provision to store a quantity of 
crankshafts. However, a particular ma- 
chine loader will not operate unless 
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there is a crankshaft ready for load 
ing and a vacant space on the next 
conveyor to deposit a finished shaft. 
In the event that it is necessary to 
shutdown one machine for changing 
wheels or regular maintenance, the 
other three machines will stay in op 
eration. The crankshafts are by-passed 
around the machine that is shutdown. 
The operation missed on the shutdown 
machine can be done on a conventional 
hand-operated, stand-by machine. 
Complete satety devices are built in 
to the machine system to prevent any 
damage. Grinding wheels cannot move 
while loaders are in operation, Crank 
carrying fixtures cannot revolve until 
a shaft is in position, clamped and the 
loader arms are retracted. @ e 


Farrel-Birmingham Stockholders 
Hold Annual Meeting 


At the annual meeting of the stock- 
holders of Farrel-Birmingham Co., Inc., 
held March 15, remarks of the presi- 
dent, Franklin Farrel, III, gave prospect 
of a 1956 year, high in business volume 
but narrow in profit margins. 


All members of the board of directors 
were re-elected and at the meeting of 
the board which followed, all officers 
of the company were re-elected and 
Austin Kuhns who has served as vice- 
president and chairman of the com- 
pany’s finance committee since 1946, 


was named senior vice-president. 


EASTERN DIVISION 
Dan E. Reardon, V.P., c/o Hitchcock 
Publishing Co 
55 West 42nd Street 
New York 36, N.Y 
Telephone: LAckawanna 4-4528 


NEW ENGLAND, EASTERN N.Y. STATE 


Dan E. Reardon, V.P. 
Box No. |, South Glastonbury, Conn 
Telephone: MEdford 3-7083 


John Pickering 

Box 148, c/o Hitchcock Publishing Co 
North Andover, Mass. 

Telephone: LAwrence 8-0913 


NEW YORK, METROPOLITAN AREA 


Martin J. Gallay, Raymond J. Sietsema 
c/o Hitchcock Publishing Co 

55 West 42nd Street 

New York 36, N.Y. 

Telephone: LAckawanna 4-4528 


EASTERN PENNA., CENTRAL N.Y. 
STATE, N.J., MD., DELAWARE, DIS- 
TRICT OF COLUMBIA, BROOKLYN, 
N.Y. 

Raymond J. Sietsema, 

c/o Hitchcock Publishing Co 

55 West 42nd Street 

New York 36, N.Y. 

Telephone: LAckawanna 4-4528 

Home Phone: CEnter 9-4364 


CENTRAL DIVISION 
Henry J. Smith, V.P., 
c/o Hitchcock Publishing Co 
222 East Willow Avenue 
Wheaton, Illinois 
Telephone: WHeaton 8-3400 


DISTRICT MANAGERS 
GRINDING and FINISHING 


HITCHCOCK PUBLISHING CO. 
Telephone WHeaton 8-3400 
Wheaton, Illinois 


INDIANA, WESTERN OHIO, KENTUCKY 


Henry J. Smith, V.P., 

c/o Hitchcock Publishing Co 
222 East Willow Avenue 
Wheaton, Illinois 
Telephone: WHeaton 8-3400 


MICHIGAN, NORTHERN INDIANA, 
TOLEDO, OHIO 
James C. Stewart, V.P. 
18055 James Couzens Highway 
Detroit 35, Michigan 
Phone: Di 11-9525 (Diamond) 


ILLINOIS, WISCONSIN, IOWA, 
MINNESOTA, MISSOURI 
Robert G. Bolinder, Marvin Matson 
c/o Hitchcock Publishing Co 
222 East Willow Avenue 
Wheaton, Illinois 
Telephone: WHeaton 8-3400 


WESTERN N.Y. STATE, WESTERN 
PENNA., EASTERN OHIO 

Ralph E. Helfrick 

1507 Edgefield Road 

Cleveland 24, Ohio 

Telephone: Hilicrest 2-0189 


WESTERN DIVISION 
CALIFORNIA, ARIZONA 
Keith H. Evans 
3723 Wilshire Boulevard 
Los Angeles 5, California 
Telephone: DUnkirk 8-2981 and 
593 Market St., Room 304 
San Francisco 5, California 
Telephone: YUkon 2-4280 


OREGON, WASHINGTON 


Lloyd Thorpe, 531 Medical Arts Bldg. 
Seattle 1, Washington 
Telephone: MAin 6827 
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News of the Industry 


E 


Commerce Officials Hail New Industrial 
Measurement Laboratory as Milestone of Progress 


The Sheffield Corporation’s new Eli 
Whitney Metrology Laboratory in Day- 
ton, Ohio—the first privately established 
precise measurement facility of its kind 
in the world—has been hailed by 
government officials as “our nation’s 
newest milestone of progress” and “a 
competent new commercial ally of the 
National Bureau of Standards.” 


Carl F. Oechsle, deputy assistant 
secretary of the U.S. Department ot 
Commerce for domestic affairs, speak- 


ing at the formal dedication program 
in Dayton, February 16, termed the 
laboratory “a sanctuary of precision- 
science.” 


“What we call metrology was one 
of the indispensable developments that 
made possible the precision of mass pro- 
duction and the prosperity that has 
flowed from it,” Mr. Oechsle declared, 
“and Eli Whitney Metrology Labora- 
tory quite literally does represent our 
nation’s newest milestone of progress 


Deputy Assistant Secretary of Commerce Carl F. Oechsle (left) and Louis Polk, president 
of The Sheffield Corporation, are shown examining the operation of one of the com- 
pany‘’s new ultrasonic machine tools prior to the dedication of Sheffield’s new Eli 
Whitney Metrology Laboratory, in Dayton, Ohio, on February 16. The operator is 
James Gullan, an employee of the Sheffield Corporation of Australia. 
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in the applied science of measurement.” 


Dr. Allen V. Astin, director of the 
National Bureau of Standards, speak- 
ing at the continuing open-house pro- 
gram the next day, saw in the new 
laboratory not only the fulfillment of 
a present need, but a continuing aid to 
the Bureau “in research on better tech- 
niques to meet the rigorous demands 
of the future.” 


“The National Bureau of Standards 
is most happy to see this laboratory 
come into existence,” he said. “It will 
help greatly to relieve the tremendous 
burden of dimensional testing service 
which is now needed by industry. 
It provides a competent commercial 
facility to assist in America’s industrial 
growth. And we, at the National 
Bureau of Standards, hope and expect 
that it will join us in the never ending 
quest for greater and greater precision.” 


The ceremonies were presided over 
by Louis Polk, president of The Shef- 
field Corporation, who unveiled a 
bronze plaque dedicating the new 
laboratory to the memory of Eli 
Whitney as the father of industrial 
mass production. 


Mr. Polk said that Sheffield had 
established the laboratory provide 
consulting and advisory service on 
dimensional measurement and control 
problems for industry on a daily, opera- 
tional basis, including gage surveil- 
lance service and product dimensional 
analysis.” 


He said that in dedicating the labora- 
tory to Eli Whitney, “we are making a 
long-deferred tip of the hat to America’s 
first great industrial pioneer,” who, he 
said, “created an industrial revolution 
by solving the problem of interchange- 
able parts.” 


John H. Poll Dies 


John H. Poll, director of sales of 
Royal Master, inc., Riverdale, N.]., 
died suddenly at his home in Forest 
Hills, New York, April 9th. 

His duties will be taken over tem 
porarily by Chester W. Allen, Jr., presi 
dent of the company and by Robert 
Van Huizen of the service department. 


John J. Fischer Retires 

John J. Fischer retired last March 
from Simonds Abrasive Co. He had 
been associated with the Philadelphia 
abrasive firm for 49 years, his last posi 
tion being that of Manager of Sales 
Engineering. Mr. Fischer has been ac 
tive in the Grinding Wheel Institute's 
standards committee, as well as other 
endeavors of the institute. He will be 
remembered by his many friends and 
colleagues who wish him good fun in 
his retirement. 


Second Production Machine Tool Hydraulic Forum To Be Held in Detroit May 24 and 25 


The 1956 Production Machine Tool 
Hydraulic Forum has been scheduled 
for May 24 and 25 at the Engineering 
Society of Detroit Building in Detroit, 
Michigan. This is the second forum 
for the Machine Tool Industry to be 
sponsored by Vickers Inc. Its purpose 
is to promote further improvement in 
hydraulic components and systems 
through an oper n exchange of informa- 


THE HANDY WAY 
TO GLARE PROOF 
PROTECTION 


KIM-CLIP is a simply designed spring clip which holds 
melter’s spectacles or plastic protective shields for weld- 
ing and grinding operations. KIM-CLIP fits all types 
and makes of spectacles and can be attached in seconds. | 
Adjustable to three definite positions: Up, OUT or 


Down. Extremely light weight and inexpensive too. 
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tion on current problems. 

The president of the National Ma- 
chine Tool Builders’ Association, Louis 
F. Polk, will be the keynote speaker 
for the 1956 Forum. Mr. Polk is presi- 
dent of The Shefheld Corporation. Co- 
moderators for the two-day event are 
to be Hans Ernst, director of research 
at Cincinnati Milling Machine Co., and 
Russell L. Dustman, productive equip- 


with MISTK OP 
VAPOR COLLECTORS 


ment manager for Chevrolet Div., of 
G.MC. 


One of the highlights of the meeting 
will be a special report by Nevin L. 
Bean, technical assistant to the general 
manager, Automatic Transmission Div., 
Ford Motor Co. Mr. Bean will discuss 
his recent visit to industrial plants in 


Soviet Russia. 


tained, 


necessary. 


ALSO A COMPLETE LINE 
OF DUST COLLECTORS 


MANUFACTURING COMPANY 
“1380 EAST CHURCH ST., ADRIAN, MICH. 


AGE 


Efficient—low cost—compact 
MISTKOP vapor collectors can be 
quickly installed and easily main- 
wherever collection and 
control of industrial 
MISTKOP vapor col- 
lectors save costs in recovered cool- 
ants—keep walls, windows, ceilings 
clean of excess moisture 
fire hazard from uncontrolled vapor 
There is a MISTKOP collector to 
meet your requirements. Write for 


illustrated folder today. 


vapors are 
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Wolf Machinery Appointed 
As Speed-D-Burr Dealer 


W. F. Wolf Machinery Co., Los 
Angeles machine tool and specialized 
plant equipment dealer, has been ap- 
pointed by Speed-D-Burr Corp., Glen- 
dale, Calif., manufacturer of precision 
barrel finishing equipment, as_ sales 
representative for Southern California 
and Arizona. 


Taft-Peirce Appoints 
New Dallas Distributor 


The Taft-Peirce Mfg. Co., has an- 
nounced that effective May 1, 1956, the 
Machine Tool Sales Co., Div. of Tool 
Supply & Engineering Co., will handle 
the sales of Taft-Peirce machine tools 
in the Dallas area. 

The Machine Tool Sales Co. is 
located at 520 Park Ave., Dallas 1, 
Tex. 


Norton Acquires Controlling 
Interest in Sandpaper 
Plant in Argentina 


Located in downtown Buenos Aires, 
the firm is known as C.A.L.E. (Com- 
pania Argentina de Lijas y Esmeriles). 
Employing 50 people, it occupies about 
16,000 sq. ft. It is privately owned and 
one of the two leading manufacturing 
concerns in Argentina producing all 
types of abrasive papers and cloths. 

In announcing the purchase, A. 
Donald Kelso, president of Norton 
Behr-Manning Overseas Inc., said, “We 
acquired this plant in order that we 
might get into the Argentinian market 
which had been closed to us during the 
Peron regime. We will introduce at 
once American techniques and manu- 
facturing controls, plus new equipment, 
to increase capacity and to better serve 
the growing demands of the Argentine 
industry.” 


THE WAY YOU DO IT—CAN MAKE OR BREAK 


YOUR PRECISION GRINDING OR SANDING JOBS 


“"JET-COOL” Speeds the 
grinding of large area 
work or thin parts with- 
out burning. 


FINER FINISHES — For 
light or heavy stock re- 
moval, ‘‘JET-COOL’’ 
gives quality finishes and 
close tolerances. 


ACCURACY — “JET- 
COOL” keeps the work- 
piece cool, parts are in 
tolerance at the machine 
ond in the inspection de- 
portment. 


WHEEL LIFE — Finely 
atomized coolant de- 
livered under pressure 
keeps the wheel clean, 
prevents “‘loading.”” You 
get more pieces per wheel 
dressing, wheels last 
longer. 


ca haere Pa 
Paasche “JET-COOL” Unit installed on a 


' 


Se 


B & S Surface Grinder. 


“JET-COOL”, the outstanding coolant mist applicator, has an 
enviable performance record on all types of 
grinding operations. 


“JET-COOL” 


is used on wet or dry sanding belts to apply 


water soluble coolants or oil. Belt life is increased 
and at the same time you produce a finer 


product. 


PAASCHE AIRBRUSH CO. 


DIVISION OF CLINE ELECTRIC MANUFACTURING COMPANY 


1959 W. Diversey Pkwy. 


Chicago 14, Illinois 


Circle No. 273 on postpaid card 
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Robert M. Clark 


Robert M. Clark, Park Ridge, IIL, 
has just completed a preliminary train- 
ing course at the home office of the 
Bay State Abrasive Products Co., West- 
boro, Mass. He has been assigned to 
the Chicago Branch of the Massachu- 
setts company for additional training 
as a field engineer. 

Clark is a graduate of Illinois Col- 
lege, Jacksonville, Illinois, and was 
formerly associated with their United 
States Steel Co. in their Chicago dis- 
trict sales office. 


Jack A. Heath has been named a 
field engineer at the West Coast dis- 
trict ofhce of Norton Co. in Los 
Angeles. 

Heath is a journeyman tool maker. 
After following that trade for several 
years, he became a sales engineer for 
a Midwest machine tool manufacturer. 
He joined Norton Company in 1955 
and following completion of the sales 
training course was assigned to the 
sales engineering department for prac- 
tical training in the solving of grinding 
problems. 


Jack A. Heath 
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J. C. McGreivey 


Behr-Manning, division of Norton 
Co., Troy, N.Y., has announced the 
appointment of John C. McGreivey 
as industrial sales manager for the 
New York division, serviced out of 
the Teterboro branch warehouse. He 
succeeds A. F. Lehnhardt. 

McGreivey joined Behr-Manning in 
1934 in advertising. He soon moved 
to customer service, and became a 
salesman in 1939 assigned to the New 
England General Trades division. In 
1941 he assumed full responsibility for 
a strong industrial territory in Con- 
necticut. When Behr-Manning intro- 
duced its tape products in 1950, he 
stepped into tape sales. 


The appointment of Paul W. Polk, 
of Greenfield, Mass., to succeed John 
P. Bernard as executive vice president 
of The Sheffield Corporation, manu- 
facturer of scientific controls for auto- 
matic production, has been announced. 

Bernard, who has served with the 
Sheffield company since 1942 and in his 
present position since 1947, has been 


DIAMOND SALVAGE 


HIGHEST 


PRICES PAID! 


WE BUY SURPLUS DIAMOND WHEELS 

AND TOOLS. ALSO DIAMOND WHEEL 

STUBS AND SLUDGES. HIGHEST RETURN 

ON CUSTOM PROCESSING. 

Send Diamond Scrap in now and get extra 
money for your vacation. 


NATIONAL DIOCHEMICAL CO. 
3106 W. LAKE ST. CHICAGO (2, ILL. 
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Paul W. Polk 


appointed executive vice president of 
the Toledo Scale Company, Toledo, 
Ohio. Before joining Sheffield, Bernard 
was associated with Dyer Engineering 
Co., Inc. of Cleveland as operational 
vice president. 


Joseph T. Vinbury, sales manager of 
Abrasive Machine Tool Company, East 
Providence, Rhode Island, has been ap- 
pointed by the Machine Tool Builders’ 
Association to head its Sales Conference 
Committee. As chairman, Vinbury and 
his committee will start planning im- 
mediately for the Machine Tool Build- 
ers’ sales conference to be held sometime 
this summer at one of the nation’s 
leading Universities, yet to be deter- 
mined, 

To be a two week seminar, the sales 
conference will be conducted for mem- 
bers by a faculty of outstanding sales, 
marketing and advertising authorities. 
Vinbury was a member of this faculty 
in 1954, heading discussions on ma- 
chine tool marketing. That conference 
was held at Cornell University. 


The appointment of Loren Gillhouse 
as sales manager of Quincy Compressor 
Co., Quincy, Illinois has been an- 
nounced by the firm’s president, Mac 
Irwin. 

Gillhouse assumes his new duties 
after five years as Quincy's assistant 
sales manager. He has also served as a 
regional sales manager for Quincy. 


Appointment of William Doonan as 
midwestern sales manager has been 
announced by Cleveland Instrument 
Company Inc., Cleveland, Ohio. His 
territory will include western Ohio, 
Michigan, Indiana, Illinois and Wis- 
consin. 

Prior to joining Cleveland Instrument 
Company, Doonan was associated with 
Ford Motor Company, Dearborn and 
Romulus, Michigan, as a development 
and experimental engineer. 


GRINDING and FINISHING 


Joseph T. Vinbury 


Loren Gillhouse 


William Doonan 


115 


| § = 4 : - > 
wer" ‘s = ee a 
i = 45 | | . 
| a. Rem Be 4 a. j 
Pe Pe a 
} . 
* | 
——_ 
a 
es — 
“ jj a a : : 
4 Ss & - . 
Po a “ 
| es ; 
eS ” 


Grinding circular slot 
using Vulcan's Rotary 
Table and Magnetic 
chuck. 


“Tough grinding jobs? 


Check 


high speed precision 
grinding heads! 


Vertical adaptor for Sur- 
face Grinders. Grinding 
small slots 


Horizontal application. 
Grinding a shoulder 
Punch, 


| Many seemingly impossible grind- 


ing problems have been solved by 
adapting Vulcanaire to standard 
machines or by using one of Vul- 
can’s specially designed machines. 


On Surface Grinders, merely re- 
move wheel and guard, clamp 
vertical or horizontal adaptor to 
machine as illustrated. No belts 
necessary. For instance, Vulcanaire 
used in connection with Vulcan’s 
Rotary Table for Surface Grinders 
permits the grinding of a circular slot. 


Adaptors are in stock to fit the spindle 
of Vertical Milling Machines for grinding 
contours, holes and slots. 


On Internal Grinding Machines Vulcan- 
aire’s infinitely controlled speeds furnish 
the correct surface cutting speed re- 
sulting in faster production and micro 
finish. The adaptor sleeve fits into pres- 
ent housing. 


Applied to Jig Boring Machines, Vul- 
canaire is liked by leading precision 
manufacturers because its accuracy is 
guaranteed, producing Vulcanaire jig 
grinding of large and small parts. 


Send us a blue print on your tough- 
est grinding problem. Recommen- 
dations and sketches will be re- 
turned to you — no obligation. 


Major Vulcan Services 


Engineering, Processing, Designing 
and Building... Special Tools ...Dies 
... Special Machines . . . Vulcamatic 
Transfer Machines . . . Automation 
. . . including the Vulcan Hydraulics 
that Form, Pierce, Assemble and size. 
. . « Vuleanaire Jig Grinders .. . 
Motorized Rotary Tables . . . Plastic 
Tooling. 


VULCAN TOOL CO. 


743 LORAIN STREET ° 
Circle No. 275 on postpaid card 
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INDEX TO ADVERTISERS AND PRODUCTS 


(With a List of Their Advertising Agencies) 


Abbott Ball Company (Tumbling Barrels and Materials)... 75 
The Charles Brunelle Co. 

Abrasive Products, Inc. (Abrasive Belts) ..........................5. 
Horton-Noyes Co. 

Aget Manufacturing Company (Vapor Collectors) ............ 
Beeson-Reichert, Inc. 

Airborne Instruments Laboratories .......................6....0.066 32 

Anderson Oil Company, Inc., F. E. (Lubricants & Coolants) we 
Peck-Adams, Inc. 


Anton Machine Works (Magnetic Work Holder).............. 66 
Richard & Gunther, Inc. 
Bearings, Inc. (Spindle Repair Service) ......................... 96 


Brad Wright Smith Advertising, Inc. 

Besley Welles Corp. (Grinding Machines & 

Grinding Wheels) 

Stoetzel & Associates, Inc. 

Blanchard Machine Co. (Surface Grinders) ........................ 20 
Henry A Loudon Advertising, Inc. 

Boyar Schultz Corporation (Surface Grinders) ................ 65 
Munger Spens Advertising 

Bryant Chucking Grinder Company (Internal Grinders)....18, 19 
Henry A. Loudon Advertising, Inc. 

Buckeye Too! Corporation (Rotary Air Tools) .................... 93 
Industrial Advertising Service 

Bullard Company, Inc., George H. (Cut-Off Wheels) ........ 
Ad-Service, Inc. 

Carborundum Company (Abrasive Segments) .................... 53 
Comstock & Co. 

Chicago Wheel & Manufacturing Company 

ar ss oennanobamnuebebeneuesevni 21 

Frank C. Nahser, Inc. 

Cincinnati Milling Machine Co. (Grinding Machines) ...... 2, 3 
Jaap-Orr Advertising Agency 

Cincinnati Milling Machine Company, Grinding Wheels 


I ics sch natsccnnsansnseomsorunecsoungadestes 24 
The Ralph H. Jones Company 
Cleveland Instrument Company (Electronic Gages & 
SRR EGR i RE eR eer 68 
Palm & Patterson 
Clipper Diamond Tool Co. (Diamond Tools & Wheels) ... 89 
Harry Hurst Advertising 
Cortland Grinding Wheels Corp. (Grinding Wheels) ........ 4 
William B. Remington, Inc. 
Covel Manufacturing Company (Surface Grinders) ............ 74 
Paxson Advertising, Inc. 
Crane Packing Company (Lapping Machines) .................. 67 
George Holt Agency i 
Crystal Lake Grinders (Grinding Machines) ...................... 117 
Curtis Machine Corp. (Grinding Machines) ........................ 83 
Griffith & Rowland 
DoAll Company (Grinding Coo!ants) ...............0.....0.......... 33 
Russell T. Gray, Inc. 
Dremel Manufacturing Company (Abrasive Tools) .............. 109 


Kane Advertising 

Dumore Company (Hand Grinders) .............................000..5. 85 
Stoetzel & Associates 

Electro-Matic Products Company (Power Regulators 


I sens hndddvevawns numaesawasaanens 104 
Munger-Spens Advertising 
Electro Refractories & Abrasives Corp. (Grinding Wheels)... 7 
Tyler Kay Co., Inc. 
Engelberg Huller Company (Abrasive Belt Grindzrs)............ 91 


Barlow Advertising, Inc. 
Esbec Barrel Finishing Corp. (Barrel Finishing Compounds). 78 
PS Advertising, Inc. 


Ex-Cell-O Corp. (Precision Spindles) .................................. 31 
Holden, Chapin, Larue, Inc. 

Federal Products Corp. (Air Gages) ....................6...0ccccccceeee 81 
Horton, Church & Goff Company 

Field Company, Inc., William H. (End Mill Grinders) ...... o 8 


Randolph Associates 


Fish-Schurman Corp. (Diamond Wheels) ............................ 109 
John O. Powers Company 

Fulmer Company, C. Allen (Honing Machines) .............. 72 
Julian J. Behr 

Galimeyer & Livingston (Grinding Machines) .................... 118 
Van Stee, Schmidt and Sefton 

General Industrial Diamond Company (Diamond Tools) ...... 10 

Hanchett Magna-Lock Corp. (Magnetic Chucks) ................ 90 
Paxson Advertising, Inc. 

Harig Manufacturing Company (Grinding Fixtures).......... 80 
Conner Associates 

Haskins Company, R. G. (Air Grinders) .............................. 86 
Lester L. Jacobs, Inc. 

Hill Acme Company (Grinding Machines) ........................ 22 


Osborn Bartlett Associates 
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Houghton & Company, E. F. (Grinding Compounds) ........ 6 
Beaumont, Heller & Sperling, Inc. 

Industrial Filtration (Magnetic Separators) ........................ 76 
Drennan W. Hart and Company 

International Chemical Company (Grinding Coolants)...... 99 
Renner Advertisers 

J & S Tool Company, Inc. (Wheel Dressers) .............. pad 100 


Gordon A. Pihl & Associates 
Jones and Lamson Machine Co. (Grinding Machines) 4th Cover 
Henry A. Loudon 


K. C. Abrasive Company (Aluminum Oxide Flours)............ 108 

Kimball Safety Products Company (Sofety Glasses)............ 113 
Osborn Bartlett Agency 

Lessy Tool Company (V-Blocks and Angle Plates) ............ 73 

Mattison Machine Works (Surface Grinders) .................. 77 
Howard H. Monk & Associates, Inc. 

Michigan Abrasive Company (Abrasives) ...................... 69, 70 
Dudgeon, Taylor, & Bruske, Inc. 

Morrison Products, Inc. (Revolving Cup Guards) ................ 78 


Baker & Baker & Associates, Inc. 
National Diochemical Company (Surplus Diamond Wheels) 115 


Norton Company, The (Grinding Wheels) ........................ 34,35 
James Thomas Chirurg Company 

Paasche Airbrush Company (Grinding Coolant Units) ........ 114 
The McCarty Company 

Parker-Majestic, Inc. (Precision Spindles) .......................... 51 


L. E. Mitchell Agency 

Peninsular Grinding Wheel Co. (Grinding Wheels) 3rd Cover 
Brooke, Smith, French & Dorrance 

Pope Machinery Corp. (Precision Spindles) ...................... 101 
Walter B. Snow 

Production Machine Company (Centerless 


Grinding Machines) ................ Se piiseh dacedeecomniceuees 84 
Charles Palm Company 
Ready Tool Company (Grinder Centers) .......................... 89 


Bass and Company 

Reid Brothers Company, Inc. (Surface Grinding Machines)... 11 
Tippett & Company, Inc. 

Rivett Lathe & Grinder, Inc. (Grinding Machines) ............ 5 
Jones & Taylor and Associates 

Robbins Company, Omer E. (Angular Tools and Equipment) 97 
Gray & Kilgore, Inc. 

Rocheleau Tool & Die Company, L. A. (Grinding Fixtures). 94 
Berg-Marshall, Inc. 


Rothfuss Tool Company (Radius Tool Holders) ................ 106 
Potter-Repak Advertising 

Roto-Finish Company (Finishing Equipment) .................... 98 
The Jaqua Advertising Company 

Royal Master, Inc. (Centerless Grinders) .......................... 105 
S. M. Ferrer Advertising 

Sanford Manufacturing Company (Surface Grinders) ........ 103 
Advent Associates 

Sheffield Corporation (Grinding Machines) ........................ 58 
Witte & Burden Advertising 

Simonds Abrasive Company (Grinding Wheels) ................ 44 
Fox & Mackenzie Advertising 

Simonds Worden White Company (Grinding Wheels)... 95 
Ralph E. Cooper Company 

Smit and Sons, Inc., J. K. (Diamond Wheels) ................ 92 
Reid, Decker & Stocki, Inc. 

Speed-D-Burr Corporation (Barrel Finishing Abrasives)........ 108 
Harry G. Willis & Associates 

Spitfire Tool Company (Lapping Machines)........................ 78 


Leonard Advertising 

Stuart Oil Company Ltd., D. A. (Coolants & Lubricants)... 17 
Russell T. Gray, Inc. 

Sundstrand Magnetic Products Compeny 


REE NRE SER ~ Tee eee ee 87 
George R. Holt Advertising 
Sunnen Products Company (Honing Machines) .................. 57 


H. George Bloch 
Taft-Peirce Manufacturing Company 


IY TE oo nc siecidemebopadeinunamanmecsans 36 
Sutherland-Abbott 

Taper Micrometer Corp. (Micrometers) ................00.......... 107 

Texas Company, The (Coolants and Lubricants)... 2nd Cover 


Erwin, Wasey & Company 
United States Diamond Wheel Company (Diamond Wheels) 107 
Van Norman Company (Centerless Grinders) .................... 43 
Sutherland-Abbott 


WHY AN OVERHEAD DRIVE? 


When purchasing a Grinder you want roundness from .000005 
to .000020, a finish from One to Five R.M.S with immediate 
spark-out for fast production and ability to hold size from 
.0001 to .000010. 


In order to accomplish this CRYSTAL LAKE uses double 
taper cone bearings that are pulled into solid bronze boxes. 


CRYSTAL LAKE introduced their One R.M.S Grinder in 
1936 featuring their separate motor drive, eliminating cine- 
wave and providing ample power as a motor larger than 
wheel head can be used. To produce a One R.M.S. a heavy 
oil drag has to be placed on bearings. When a spindle is 
round and held tight in solid boxes, sizing is easy. Spindle, 
if necessary, can be stopped for measuring of small work, as 
motor recoil is taken up by springs on hinged motor plate. 


* 


peel 


As an example of the advantages of the overhead drive, we 
use our No. 1018 Universal Grinder which is equipped with 
a 2 horse power motor mounted overhead driving the wheel 
head spindle ninety degrees from grinding wheel pressure 
which keeps the bearings round and doubles their life. A 
one horse power drag is placed on a 2'4” Diameter spindle 
so wheel will have to cut round. Bearings can be adjusted 
from time to time by using Dial Indicator to set end play. 


Along with the two horse power on the Wheel Spindle a % 
h.p. Speedranger is used on the Headstock so a 4 h.p. drag 
ean be placed on double taper headstock bearings. Headstock 
will grind round from .000005” up. 


Table can be moved easily as several hundred pounds are 
taken off table by this mounting. 


Write for literature 


Vulcan Tool Company (Rotary Tables & Adapters) ...12, 116 
Chester C. Moreland Company 
Walker Company, O. S., (Magnetic Chucks) .................... 79 
John W. Odlin Company, Inc. Since 1910 
Wall Sales Corp. (Belt Sanders) ................0..00....... ee 
The Powerad Company Advertising CRYSTAL LAKE, ILLINOIS 
White & Bagley Company (Industrial Lubricants) ............ 88 
John C. Dowd, Inc. Circle No. 276 on postpaid cord 
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INTERNATIONAL BUSINESS MACHINES 


Producing an intricate business machine re- 
quires exceptional toolroom precision. That's 
why these manufacturers use Grand Rapids 
Grinders . . . engineered to achieve extra- 
ordinary grinding precision at cost-cutting 
speed. 

‘ Model No. 55, at right, offers such features 

] as one-piece column and base for perma- 
nent, vibrationless alignment, wheel head 
with powered rapid vertical travel, hydrau- 
lically actuated cross feed and longitudinal 
travel table. And it’s the fastest grinder of 

: its size and type, with a variable table 

speed up to 125 fpm! 

Whether you make business machines or 
bulldozers, you can count on Grand Rapids 
Grinders for maximum toolroom precision. 


E 
OTINGSTON 


a 


© OR, C, ALLEN 


i 


GRAND Rapips No. 55 HyprAutic Feep SURFACE 
Grinper. Table speed up to 125 fpm. Working 
surface of table is 12" x 36”. Vertical movement 
of wheel head is 18”. Preloaded ball bearing 
spindle greased for life. Spindle speeds 1925 
and 2500 rpm. 


A note on your letterhead will bring 
complete details. 


" GALLMEYER & LIVINGSTON COMPANY 


416 Straight Ave., S.W., Grand Rapids, Michigan 


Circle No. 277 on postpaid card 
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PENINSULAR’S , 
maz” 


NEW 


President 


~ 


Purchasing Agent 


Operator 


The New Peninsular 3Z'’ Wheel’s unusual com- 
bination of extra-dense, lasting structure and fas- 
ter-cutting action meets the approval of managers, 
foremen, and operators. Managers appreciate the 
greater profit that results from using a ‘‘3Z"' Wheel. 
Foremen approve the longer life of the ‘‘3Z'’ Wheel 
—there's less downtime to worry about. Operators 
are sold on the record-breaking grinding action 
of the ‘‘3Z'’ Wheel, for this ups production and 


GRINDING 


1... LONGER LIFE 
2. FASTER CUTTING 
3.HEAVY PRESSURES 


_WHEEL 


makes for easier handling—cuts worker fatigue to 
a minimum. You can prove to your own satisfac- 
tion there's no grinding wheel quite like the New 
Peninsular ‘‘3Z"’ unit. Peninsular abrasive engi- 
neers will call and show you how your toughest 
slab, billet or other heavy duty grinding problem 
can be solved by this latest Peninsular advance- 
ment in abrasive engineering. 
Wire or write us today, 


Circ'e No. 312 on postpaid card 


WHEELS 


PENINSULAR GRINDING WHEEL DIVISION —ABRASIVE AND METAL PRODUCTS COMPANY — DETROIT, MICHIGAN 
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. ENTER 


JONES & LAMSON'S 


NEW 
HORIZONS 
CONTEST 


WINa2-weeks LUXURY 
VACATION 
FOR TWO! 


Grand Prize: 


Two-Weeks Luxury Vacation Trip for Two, 
All Expenses Paid, to a choice of one of the 
following: PARIS 
THE CARIBBEAN 
CANADIAN ROCKIES 
HAWAII Plus $400 for spend- 


Two 2nd Prizes: Each a Seven-Day All-Expenses- ing money, baby sitter fee, etc. 
Paid Luxury Vacation for Two to Bermuda. Plus Contest is open to all persons, residing in the continental 
$200 spending money. U. S. A., engaged in metalworking or allied industries, ex- 


cept employees of Jones & Lamson Machine Company, its 
selling agents and its advertising agency, and members of 
Three 3rd Prizes: Each a Shopmaster Combina- their families. 


tion Saw-Jointer Power Tool, complete with motor. Contestants merely answer, in 150 words or less, the 
question “Which Jones & Lamson Machine, or Machine 


5% 


Feature, could, or does, help you most, and Why? 


Ten 4th Prizes: Each a Shopmaster Individual nay 
When you write in (use coupon or not, as you wish), 


Single-Purpose Power Tool (A Choice of Saw, we will send you an official entry form, together with 


Drill Press, Jointer, etc.) information upon which to base your answer. 


‘JONES & LAMSON MACHINE COMPANY 


531 Clinton Street, Springfield, Vermont 


JONES & LAMSON 


JONES & LAMSON MACHINE CO., 531 Clinton St., Dept. 710, Springfield, Vt, USA 


Oxi 


Please send official NEW HORIZONS CONTEST entry form 


and information to: 


ba 


Name 


Address__ a ee ee ee 
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